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INDUSTRIAL DEVELOPMENT ORGANIZATION ENGLISH

ESTABLISHMENT OF A
COCONYT PROCESSING TECHNOLOGY CONSULTANCY SERVICE
UF/RAS/78/049

ASIAN AND PACIAC COCONUT COMMUNITY

COCONUT
PROCESSING TECHNOLOGY
INFORMATION DOCUMENTS

PART 2 0F 7

“Coconut Qil Extraction”

Based on the work of T. K. G. Ranasinghe
in co-operation with reapresentatives of the coconut processing industry
of the Asian and Pacific Cocanut Community and individual international exnerts

*This document has heen repradaced waithaat Tormal diting.




Menticn of firm names and commercial products 'oes not imply the endorsement
of the United Mations Industrial Development Organization (UNIDO).
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L valid criticism against the poor perfermarce of wany
agricultural extension services im coconut produc:ng coumtries
s that the gervices do mot have or know what to ‘extend®™, 4
similar analogy can be applied %o a consultancy sertice on
cocomut processing techmology.

rracistering™ coconut procecses applied im the APCC
cocuntries, nay be a simple achievement and congidered unirportant,
vhen one views the deluge of impressively formulated and identified
objectives and programmes pouring out of intemational agen.ies
and institutions. The fact is, that the disaprointments from two
UN Development Decadws, conld be traced to the failurs to axscute
tre basic "Home Work™ essemtial for achieving the wltimate
objectives.

UNIDC, which caoncieved and supervised ‘he execution of
this project, rizhifully owna the entire credit for an important
programme of meaningful uvemefits to APCC and APCC member couutries.
UNIDO has provided LPCC with & fim basis from which APCC mast novw
i ld and develop an esseniial service to thcse comntries and
individuais reliant on the oocormt for their economic survivai.
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The Urited Natiens “ndustrial Develepment Organisation, Vienna,
fundid and executed tkia project "Estallisihment of Cocomut Procezsing
Technology Consultancy Service® for the Asian aod Pacific Coconmut
Community based in Jakarta. The project was ‘nitiated in 1978 and
completed within 18 months.

Coconut Prccesses, commercial and household, applied in the

APCC member ccuntries were documented in iundividual technolegy sheets by
Corsultante for specialised areas and by the Froject Manager/Coconut
Processing Technologist. BEach techmology sheet carries a product code,
based on the Customs Cooperation Council Nomenclature {(CCC¥) which nas
recliced the Bruseels Tariff Nomeaclature (BTX), This facilitates easy

afarence to determipe import or axport dutdes, freight rates, etc, a8
well as coding for librery systems. «here there are co-products or by-
products in a process, only the main product has been taimn into
consideration for coding.

The immediate objective of the project is tc make the techno-
logy sheets available tu 211 concerned as a *Consultancy Service®™ in
the framework of technical cooperation ameng developing countries and
othere interested in improving the coconut proeessing diascipline. .

The technology docusented 12 not only on major cormercial
processes but also on the hitherto, comewhat neglected,rural and hcuze-
hold praoceases. These processes offer i large scope for furthsr develop-
ment with appropriate and suitably scaled tec.unoclngy, in order to bring
about ths commercialiaation of nsw or improved products.

The development of tne Coconut Processing Sector through
technical cooperation in existing commercial processes ard the improvement
of rural and houzshold products, could mean higher incomes and better
living conditions for several hundred million people living in the cocomit
areas of the world,

ACKNGe LED EMENT

The kind assistance z«ad co-operation rendered by the counter-
parte, the national zollaborasting agencies aud the excellen: services
given by the APCC Sscretariat ars gmtafally acknowledged.




UNITED NATIONS INDUSTHIAL OSVELOPMENT QHGANISATICN

AND ASIAN & PACIFIC CCCONUT COMMINITY

"Jonsujtancy Service on Cocanut Processing Teciinology™
(Pro.'ect UF/RAS/78/049)

Thie docuaent is one of VII parts: -

PART 1 GOCONUT HARVESTING AND CCPRA HANUFACTURE
PART II COCONUT OIL EXTRACTION

PART III  CQCONUT OIL REFINING AND MOUIFICATION
PART TV DBESICCATED COCONUT MANUFACTURE

PART V DCHMESTIC COCONUT FOOD ’ROCESSES

PART VI COCONUT CCIR FIBRE AND PROGUCTS

PART VII  COCONUT SHELL PRODUCTS AND OTHER PROCESSES

These Technology sheets have heen prepared by -

P,C. Catanacan, UNIDO Corsultant on oll extraction

4.,B.%, Patterson, UNIDO Consultamt on oil refining

P.M. Abaca, UNIDO Conezultant on non traditional food

T.K,G. Panasinghe, UN1DO T o'sct Manager/Coconut Processing Technologist.
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PART II

COCCHUT OTL EXThAJTICK
S

List ¢of Technologs sheets

Name of Technoloyy sneet Page:
1

Introduction to mechanical and solvent

extraction of zoccnut cil

Full-Press Mecranical extractinsn plant 31

(dcuble-pressing) - 4 T ¢apra/day

Full-Press Mechianical exiraction clant 37

(rcll and press) - 20 T copra/day

Full-Press Mechanical ectraction plant L3

- 50 T copra/day

Full-Press rechanical extraction plant 51

- 150 T zocpra/day

Pull-Press Mechanical extraction plant &9
- 25) T ccpra/aay

Prepreas ard Solvent extraction olant 68
- 15) T copra/day

Pull-Solvent extraction plant 77
provosed by C.M.B. - 15) T copra/day

0il and flour through edible copra 95
proposed by Anderson - 150 T cop=a/day

01l from freszh nuts-oroposed plant by Anderson 106
- 250 T husked nuts/day




Produwst cods CCN 16,07 4
Technology sheet no II / 1

UNITED NATIONS INDUSTRIAL DEVEIOPMENT ORCANISATION

AND ASTAN & PACIFIC COCONTJT COMMINITY

“Coansultancy Service on Coconut Processing Technology"

(Projsct UP/3AS/78/0L9)

1. Technology sheet for g3 ¢ INTRODJCTION TO MEZHANICAL
D AND SQLVENT EXTRACTION OF COCONUT OIL

2, Uses of finished products :

2.1 Cocanut oil

Coconut eil has both food amd industrisl uses,
It 18 proosssed into cooking oiis and edible oils. Edible
0il is used as "butter fat" suostitute in the manufacture of
"filled milk", Hydrogenated f=ts in the manufacture of
"vegetatle lard" and baker's margarine.

In industry, coconiut oil is used in the manufacture of
pure coconut oil scaps; with tallow, it is larrely used in tre
manufacture of toilet and laundry soaps. In it's modifisd er

" original form, it is used as a vehicle in the palnt and varnish
industry. Coconut o0il is also proceaged into methyl es*ers,
fatty acids, and favty rJcohols, These intermzdiate orodicts
are the raw mterials in the marifacture of detergents, ovlasti-
olzers, surfactants, emulsifiers ard other organic chemical
products,

2,2 Copra ocake or meal

Copra cdks or meal i3 used as an ingredient in the
blending of animal feeds. Due to the poor condition of the
weal), it has & low price and a limited market. Because of
1¢'s aflatondn content, some countries hava stopped using 1t
in animal feeda.




2,

I? odible - crade copra is used, and procsssing
plants are modified for sanitary operations, edible copra
meal can bs produced. With about 24T protein, 53% carbdo-
hydrates and significantquantities of amino acids, edible
ococonut rmual has a good potential as food. Zdible cecconut
flowr (pulverized edible coconut meal) has been proven
to be a good admixture for wheat flour and a meat extender.
With about L million tonnes of copra produced a year in
the APCC region, about 1.2 maillion tonnes of edible coconut
flour can b produced.

3. Country of origin 0

Machanicel and Solvent extraction is standard technology
that has been daveloped in the vegetable oil industry. Egquipment
can be obtained from various manufacturers around the world.

ho Euiemnt

See section 8 for partial 1list of equipment manufacturers,
Details of equiipment for specific plant capacities are given in the
respective ten'mology sheets.

An oil extraction plant requires awdllary ejidpment for
operation. These i2lude a steam ovoiler, a power 3upply, and a
souros of water. The capacities and des*gn of thess equipments '
depsend upon the requirements of the plant, and the local conditions.

Steam boilers may be oil fired or fueled by indirenous fuels
like firewood, coconut shells, coconut hasks, coconat trunks and
fronds. Klectricity may be provided by diesel engzine driven generating
units, staam turblns generators, or supplied from cutside sources.
Water may te pumpad from deep wells and rivers or sunnlied from
external sousces. A cooling tower for recirculation of condenser
water and cooling waters are usually installed to reduse water consmptior,
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S. Process of oil extraction

Copra, the primary product of the coconut industry; is
produced by drying the kernel of mature coconuts. Th. quality of
copra depends uxa several factors, nzmely: the maturity of the
mts, ths extent and conditions of drying; the storage and handi-
ing conditions; and to some extent, the variety of the coconut trees.

Tha overall objectives of extracting oil in the coprs
producing countries are to: -

(8)
(b)

(e)
(d)
(o)

Produce o0il for further processing or utivization
Sup’ y the demand for oil and meal both in the
local and foreign market;

Achieve an economic advantage;

Extend storage life and reduce storage loss, and
Achieve marketing flexibility.

The eix basio steps in the process of oil extraction are: -

1.
2.
3.

Copra storage

Preparation of copra

011 extracticn

Full-press method
Prepreas-Solvent ! ethod
Full-solvent mathod

Frocessing of the axtracted oil
Processing of the meal

Storage of products

5.1 Copra Storage

The main purpose of copra storaze is to provide a

uffer stock of copra to make up for differences between copra

deliveries and copra processed. Incidentally, the 8storage performs

two functions important for oil extraction: to dry the copra, and

1w equalise the moisture content of copra prior to processing.




Facilities for o-pra storage vary from plant, but the
basic requirements for good storage are:

1. Protectinn fra the elements and pests;

2. Adequate ventillation

3. Sufficient storage space; and

L. Suitable equipment for handling and movement of copra.

In large plants, a separate building (copra bodega) is
used for copra storzgze. In small plants, the copra may be stored
in an empty space within the mill building.

PUing of copra in large bodezas is arranged to facilitate
firat-in, first-out withdrawals so that the copra with least
moisture ie processed firat and new copra deliveries allowed to
dry in storage before prucessing.

Preparation of copra

The purpose of copra preparation is to cut it to the right
size, dry it to the required molsture content, heat it to the rigit
temperature, keep it at the right temperature for a sufficient
period of tire, and form it to the right shape, before it is
subjected to extraction process. urinding the copra opens the
oila cells to expr~se the oil for extraction. Lloisture content
srfacts the efficiency of extraction. Increasing the terperature
reduces the viscosity of the cil for easier flow, while xeeping
the maite:dal at a high terperature for a period of time coagulates
the proteins to reduce resistance to oil flow trrough the r2terial
during extraction.

Foxr solvent extrait.on, the material should have a
peximup contact area with the solvent, tne particlee should be
large enough to avuid ervsion of the material or clozzing of the
extractor baskst perforations. ThL. shape of the particles should
effect goca percolation of the solvent tnrough the bed »f nate-
rials.
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5.3

The e3uipment for &ize reduction and particle formation
are: hammer mii.s; pey mills, disx milis; rollers and flakers.
The mills break the material to the desire’ sizes; the rollers
break and cormpress large particles left out after crushing, and
grinding; while the flakers compress t}: material into thin and
firm flakes suitable for solvent extraction. The size reducilon
equipment snould not generste too much heat to cause excessive
temperature rise of the materisl which may cause dar.ening of the
osl.

The equipment used for drying and preheatinz are dryers,
cookers, and conditioners. The design of these equipments are of
t¥o gereral types: the multi-decked kettle type, with steem-
jacketed pans and revolving stirrer-scrapers; and the herizontal
drum type, with steam-jacketad wall and rotating stirrer-comveyor
scre¥s, Thev are equipped with vapour ducts and exhaust fans,

0il EBxtraction

The oi). in the copra is removed by eit.er or boti: of %he
fcllowing processes: pressing or expelliinyg; and soivent extraction
or leaching. Pressing compresses the oil bearing material and
forces the 1iquid (oil) to escape, but retaine the solid (cake).

To effect efficient oil extraction, maxirmum pressure sho.ld
be applied on the material and sufficient time should be alliowed fer
the oil to escaps. The temperature of the material should not be
allowed to rise to a level where the oil darkenc due to overheatiry.
By conventicn, the chunky residue extruded out of the expellers cor
press is called "cupra cake" while the grourd coprsa cake 18 callec
Copra meal“. OQOthers use the term copra cake Jor expeller residues
rvgardless of size, while the resicue frow solvent e.traction s
called meal.

In solvent extracrion, the oil in the material is leached
with a suitable solvent under suitable conditions. In the prccess,
oil (the soluble material) is dissolved by the solvent while the
meal (the inroluble material) ia resained unaffected by the solvert.




The extent of extraction ie affected by the following
factore: the kind of solveat; the temperature of “he sclvent;
the ratio of solvent to the meal: the number of extraction siages;
the shape of the pa~ticles; tiz porocity of the mater:sl: and the
contact time.

The most common solvent used is hexane, because of its
pric , low toxicity; suitable boiling point for recovery and
handling; and its availability. Solubility of oil in hexane
increase with temper.ture.

The resultent streams from solvent extraction are: the
miecella or oil-solvent solution; and the extrz-ted meal which
is camposed of the meal, some solvent, and a iictle oil. The
solvent in the real is reroved by heating to boil off the volatile
solvent and recovering the solvent by condensation. The solvent
frorm the miecella is removed and recovered by evaporation and
condensation, Traces of solvent left in the meal and the oil are
removed by steam stripping under reduced pressure.

There are three gzeneral methods of oil extraction: the

fll-prese or mechanical method; the prepress-eolvent method or
mechardcal-chemical method; anc the fullecolvent or chemical
method. In the full-press method the prepared material ie pressed
between the screws (worm) and the cage (slitted stell tars).
Pressing may be singl~ or double stagye. The extraction mressure
is controlled by & choke unit. By adjusting the clearance in the
choking device the thickness of the cake can be adjusted. To
prevent overheating of the oil, the shaft 1s urually hollow for
water cooling, and oil is sprinkled over the cage bars.

In the prepress-rolvent process, the copra is partially
deoiled by preliminary low-pressure mecnanical extractiona, then
subjected to solvent extraction to rem.ve most of the oil left.
The oil content of ‘the prepressed cake ranges from 16 tc 20% for
optimum operations.




The equipment used far the prepressing may be similar to
expellers for full-pressing (with adjustments for higher throughe
put) or a special prepressing expeller with single [ressing scraw.
The equipment for solvent extractionconsist of two general types:
the roto=cell type with cells revolving around a vertical axis;
and the basket type, with baskets travelling horizentally; while
the dissclving liquid is spreyed over tre material in counter-
current flow,

In the full-solvent process, the prepared copra is first
subjected to a first extraction (percolation), using the weak

xiscella from the second extractor as starting solvent, and producing

the strong miscella for oil recovery. The extracted meal is then
flaked and then subjectad to a second extraction (ismersion) which

uses fresh solvent as etarting solvent and produces the weak miscella

solvent for the first extractor.

The solvent with the extracted oll is removed in a De-
solventizer-Toaster (DT). The DTs are either of the multidecked
vertical deesign with steam-heated pans and paddle-scrappers, or
the horizontal barrel type with rotating conveying paddles attached
to a horizontal shaft, and cteam -jacketed walle. They are equip-
ped with coxdensers for solvent recovery and scrubbers to remove en-
trained dusts leaving with the vapors. In some designs, the heat
with the vapors leaving the DT are used to pre-concentrate the
miscella prior to evaporetion of the miscella.

The solvent with the miscella is recovered, first by an
evaporator, usually of the falling-film type, where the hexane is
distilled off by indirect sweam heating and then by a stripping
colurn where the traces of hexane in the oil are stripped oy steam
under vacuum. The water-hexane vapors from the stripper are
condensed and collected in a water-hexans separator where hexane
is separated by gravity from the water. The hexane separated is
dscanted and reused in the extraction.




5.4

5.5

Vent vapors of hexane from the extractors and condensers
are recovered in a vent rec-:/sry system where the hexans is
sbsorbed by mineral oil. Tl hexans is recovered from the mine-
ral oil by stripping and recycled to the cxtractor.

In somse plants the miscella leaving the extraclor is
filtered before it i1s fed to the evaporator. In certainm types cf
extractors, the miscellia is clear encugh for evaporation, without
filteration,

Processing of ths Extracted 0il

The oil from the expellers contaln substantial quantities
of s0lids (foots) that should be removed before the oil is pumped
to the storage tanke. The oil 18 cleaned in two stages: First
by cettling ard screening, and then by filteration. The screendng
equijment ie a rectangular steel tank equipped with a contirmuocus
Jdrag chain conveyor with scraper blades which scoop the settlad
solide and 13ft them over & fine screen for drainage at one end
of the screening tank and are conveyed back to the expellera to be
mixed with the copra.

The filtering equipment is generally a plate and frame
filter prees with canvass filtering media. Some plants use leaf
filters with perforated steel fil.ering leaves, The foots or
filter cake from the filters are recycled to the expellers for
oil extraction.

The oil product fram solvent extraction is free of solids.
It leaves the stripping column at about 120°C. The oil 18 coolea
then pumped to the storage tanks through the oil meter.

Processing the Copra keal

The copra cake leaving the expellers are at about 11¢%C.
They are conled through & cake cooler. The cakes cascade down
the cooler baffles and are cooled by « cross-fiow of cool alr
from blowers. After cooling they are sround to fine particles
by hammer mills or disk mills. The ground caxes may be bagyed




5.6

for the local market or the pelletized for export. If they are
to be pzlletized, they are first moistened with water to about
12€ moisture and then fed to tho pellet mill. Moistening the
meal improves the pelleiing property of the meal. Increasing
the moisture content of pallets to about 128 is required if the
product is to be exported.

Stortﬂf Prnducte

The oil is stored in verticul cylindrical storage tanks
usually made of steel. Since they ary urually installed outside
the buildi.gs, they are ejuipped with covers, usually comical.
Top anl bottos manholes are previded for clsaning.

The capacity of the tanks depend upon several factors,
such as:

1. The capacity of the plant
2. The frequency ard wvolume of withdrawals
3, Marketing factors.

If the oil is to be shipped out to the market, the minisum
oll storege capacity should be the volume of the biggest shipment.
Normally storege should provide for 15 days production of oil.

The unpelletized cake should be bagged in woven sacks and
stacked on pellets, about 10 high, in the meal bxdega. This pro-
vides for adequate ventillation and easier handling. Pelletized
meal for export may be bagged before storage or stored in bulk
depending on the shipment synatem.

It 1s hasardous to store unpelletized meal in bulk for lorg
periods. If they have to be stored unbagged, the piles should be
kept anall and should be turmed over as frequently as necessary
to prevent spontansous burming. Peilets require special equipmernt
requiring added investment which small plants may not afford.
However, meal for exporte have to be pelle‘-sed for safer ami
easier handling and conveyinj.




6.
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As 8 rule the oil content of copra meal should not
exceed 10% and the moisture convent should not exceed 12%. The
sum of the nil content and the moisture content should not
exceed 18%.

Flov diagroms

The following flow diagrams are attached
6.1 Simplified general flow diagram - coprs oil extrection
6.2 TFlov shaet for mechanical extraction
6.3 Flow sheet for eolvent extrsction

6.4 Flow sheet for a full-press extrection plant by
Andareon 1.B.B.C.

6.5 Flow sheat for a prepress extruction plant by
Fried Krupp

6.6 Flow sheet for a prepress solvent extraction plant by
Fried Krapp

6.7 Flow sheet for copra preparstion for fall-solvent
extraction plant by C.M.B.

6.8 Nlow shaet for full-solvent extraction plant by C.X.B.
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61 _ SIMPLIFIED GENERAL FLOW DIAGRAM
_COPRA OlL EXTRA(TION
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Mechanieches Uigewinnung
Mechanical ot extraction
Extraction méchan!jue d'hulle
Extraccién mecénica de acelte
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Crude oll produclion
Extraction d'hulle brute
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T intermadiute oli tank
8 Ol pump
8 0!l balance
10 Ol tank
11 Ol pump
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13 Bagging balsnce
14 Cake breaker
18 Bucke vator
18 Worm conveyor
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F Bagged cahe
F Pie-pressed cake
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1 Chauttolr
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A4 Réservorr A huily troubl.
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8 Filtre A hulle biule
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d hulle

€ Ecalilos ensnchées
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G Hulle brute

1 Caldera
2 Prenan Conlinua
3 Cuiba oo vibrauclén para
sliminar los posos
4 Tanque para aceite tuth
8 Bomba de hitto-prensa
8 Fitro para scette cruio
T Tanque inlermedio nare
sceits
& Bomba para aceits

® Halanzs patn acelle

10 Yanque para ucslte

11 Bomba para acelte

12 Bio patatorias

13 Balanza ensacadora

14 Toituradora de tortas

'S Elevadoves de cangllon:
18 Teansporiadores sin fin
femiinparaly axhiacel
i aceite

e anpscadas
T -'as praptanaades
Acw v crudo
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SOLVENT EXTRACTION PROCESS

MATTH LINE

COPRA CAKE BO EXTRACTION PLANT

PRE-PRESSING PLANT

NO DESCRPTIONS
COPRA BALANCE
TR/.ME IMCN SEPARATO®
Corms CUT TER
DOURLE FLUTED BREAKER POLL
J? i} FLAKING ROLL
] CONDITIONER
14 EARAUST BLOVER
8 AUTOMATKC EXPELLER
0 VIBRATION SCREEMN
22 QL TANK
i3 o FILTER

14 AL TA,IK

15 Ol PUMP

e oL BALANCE
7 O TANK

% O PUMP

KRUPP
MASCHINENFABRIKEN HARBURGCER MARCHIMNENBAY

Dwe. MO, oaT
FLOWSHEET COQFRA OIL MILL
PRYE - PREL GG PLANT 65
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FOR FULL~SOWENT EXTRACTION PROCESS

SIMPLIFIED STANDARD FLOWSHEET

COPRA PREPARATION % ! ;

BUCKET EZLLVATOR
(@ PLATC TYPE MAGALTIC SEPARATOR
(9 FIRST-PASS COPRA BREAKER
@ (CCOND-PASS COPRA BREAKIR
(3) BUCKET ELEVATOR
@ cooken cONOITIONER
(D ucKkeT £LEVATOR
(&) RCTARY TYIT MAGNETIC SCPARATOR
(® TWO -HIGH ROLLER MiLL
0 cHan CONVEYOR

67

COSTRUZIONI MECCANICHE BERNARODINI

VIA DELLA PETRONELLA 00040 POME ZIA (ROME) ITALY
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SIMPLIFIED STANDARD FLOWSHEET
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7. TIPIGAL TECINICAL DATA QN CCCONUT OIL EXTRACTION

A. Normal sperating conditions from a Full-Press 0il Mill.
1, PRA BODEGA

a. Moisture content of copra received - 7 ~ 164
b. 0il content of copra received - 55 - 654
¢, Particle size of copra received - 3 - 6 cm across
d. Storage time in Bodega -~ 10 - 20 days
e. Moisture content of copra withdrawn to Mill - 7 - &%
f. 0il content of copra withdrawmn to Mill - & ~ 65:
2., PRE~CRUSHER
a, Size of copra fed to Pre-Crusher - 3- 6
b, Size of crushed copra - 6 - 12 mm
3. HAMMER HMILL
a, Size of copra fed to Harmer Mill - 6 - 12 mm
b. Size of copra after Hammer Mill - 1.5- 3m
4. PRE-DRYERS
. a, Moisture content of copra entering Pre-Dryer— 6 = 12}

b, Moisture contert of copra after Pre-Dryer - 4 ~ 5%

5. COCKER
a, Temperature of copra entering Cooker - 105 ~ 112%
b. Teuperature of copra leaving cooker - 110 - 115°%C

¢. Residence time of copra in Cooker

25 = 30 minutes

6. CONDITIONER

115°C
1% = 20 minut=s

a, Temperature in Conditioner

b, Hesidence vime of copra in Conditioner
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7. SXPELLER
a, Moisture content of copra entering Expeller - 2- 3%
b, 0il content of copra entering Expeller - 62 - 683
¢, Size of copra entering Zxpeller - 1,5- 3m
d., Temperaturs of copra entering Expeller - 115 - 120%
e, Temperature of oil leaving Expeller - 95 - 105°C
f. Tenporature of cake leaving Expeller - 90 - 105%
g. Residual oil content of cake - 6- 8%
h, Moisture in cake - t - 2
i. Thicknese of cake - 10 mm (approx).
8. CAKE COOLER
a. Temperature of cake entering Cooler - 95 - 105°%¢C
b. Temperature of cake leaving Cooler - 60 - 65°C
9. SCREENING TANK °
a, Foots in oil entering Screening Tank - 2 - 2%
b. PFoote in oil leaving Screening Tank - 5 - 107
10, FILTER PRESS
a. PFoots in oil entering Filter Press - 5 - 10%
b, PFoots in o0il leaving Filter Press - Ni1
¢, Pressure in Filter Presa - 3= 4 atm

11, CAKE BREAKEL (HAMMER MILL)

a. Sise of meal leaving Caks Breaker - 75% smaller than 1.5 mm

12, HUMIDIFIER

a, Moisture cantent of meal entering Humidifier - 2- 3
b, Moisture content of meal leaving Humidifier - 10 - 124

13. PRLLET MILL

a, Temperature of meal entering Pellet Mill - 50 - 60°¢c
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b, Temperature of peilets leaving Peilet Milil - &5 - 6%
f ¢. Moisture content of pellets - 10 - 128
d. Sise of prllets - 10mm diameter by about 12m
14, PELLET COOLEh
8, Temperature of pellets entering Cooler - 80 - 90°%
b. Temperature of psllets leaving Cooler - 60 - 65%
15, COIL STORAGE TANK
a. ,Temperature of oil ir storage - 0 - 40°%
’ . Moisture content on oil in storage - less than 0.2%
"
c. Color of oil : 6 - 8R, 36-48Y (% cell)
B, Operating Conditions from a Simall-Scaie Full-Press Oil Mill
a. Moisturs content of copra - 8 - 104
b, 01l content of copra - & - 634
¢. Size of copra leaving Crusher - 3- 6mm
d. Moisture content of copra leaving cooker - 3~ L%
u. 011 content of cuke leaving {irst expeller - 18 ~ 224
f. 01l content of cake leaving 2nd Expeller - 9 - 124
C. Normal Operations Data from a Pre-Press/Solvent Extraction Plant
’ 1. COPRA BODEGA
8. Copra received : Moisture content - 7 - 165
0il Content - 55 = 63n
Particle size - 3-6 om, (across)
b, Storage Period : 2 ~ i weeks
¢. Copra withdrawn from Bodega to Mill
Mixture content - 7 - &4
0i1 content - 0 - 654
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PRE~CRUSHER

a, Size of ccpra feed

b, Sisze of crushed copra

HAMMER MILL (GRINDER)

a, Size of copra feed
b. Size of ground copra

PRE-DRYER

a, Moisture content of copra entering
b, Moisture content of copra leaving

COOKER

a, Temperature of copra entering
b, Temperature of copra leaving
¢. Residence time - 20 - 30 minutes

CONDITIONER

a, Temperature of copra entering
b, Temperature of copra leaving
¢, Residence time -~ 15 - 20 minutes

EXPELLER

a. Oil content of copra entering

b, Molsture content of copra entering
¢, 3ize of copra entering

d. Temperature of copra entering

s, Temperature of oil leaving expeller
f. Temperature of cake leaving expeller
g. Residual oil in cakse

h, Mois‘urs in cake

i. Taickness of cake

22
3~ bcm
6 - 12 mm
6 - 12 mm

1.5~- 3 mnm
7 - 8%

- 5%
85 - 120°¢C
105 - 115°%C
195 ~ 115°%C
115 = 120%
60 - 65

2 - 3%

‘5= 3 mm

115 - 120%

90 - 100°%¢

90 - 190°C
16 - 20%
2 - Lt
12 = 15 mm
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CAKE COOLXER

a, Temperature  f caxe entering

b, Temperature of cake leaving

CAKE BREAKZR (GRANULATOR)

a, 5ize of cake entering
b, Size of cake leaving

EXTRACTOR

a, Size of cake entering

b, O01il content of entering cake
¢. Extraciion temperature

d, Number of stages

e, Cil content of extracted cake
f. 0il content in miscella

g. Solvent to feed ratio

MISCELLA EVAPORATOR

a, Evaporation temperature
b. Residual content in oil leaving

OIL STRIPPER

a, Stripping temperature
b, Solvent content in stripped oil

DESOLVENTIZER - TOASTER (D-T)

3., Solvent in entering meal
b, Solvent in desolventised meal
¢, Temperaturs in D-T

MEAL COOLER

a, Tenmperature of meal entering
b, Temperature of meal leaving

90 - 10°%¢
63 - 65°C
5= 25 mm
- 5mm
2- 5mn
1$ - 207
50 = 559
6 - 10
005 - 2‘
10 - 15
1-1,5
100 = 120°%

005 - 1.\’)’{

112 - 120%C
nil

L - 60%
nil
110 - 120°%C

110 - 120
50 - &0°C
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15, HUMIDIFIER
a, Moisture content of meal entering - 2 - 3%
b, Moisture content of meal leaving - 10 - 123
16, PELLST MILL
a., Temperature of meal entering pellet mill - L) - 50°C
b, Moisture content of pellsts - 10 - 124
¢, Oi1 content of pellets - 0.5 - 2%
d, Size of pelletas - 10 - 12 mm
17. STORAGE TANK
a, Temperature of oil - 30 - 40°C
b, Moisture contemt 0.2% or less
n
¢. Color of oil 6 - BR 36-L8Y (5% cell)
D. Performance Data fram Different Types of Bxtraction Plants
t, PULL-PRESS PROCESS (Large-Scale and 2-stage Medaium-ocale)
&, Raw Materials
041 content - 62 ~ 657
Moisture content - 6 - 8%
b, Finished Products
0il in cake - 6 - 8%
Moisture in oil - not more than 0.24%
"
Color ol oil - 6 - BR 36-48Y (5-}-. cell)
¢, Utilities per me.ric ton of copra
Steam, 6 atia - 120 -~ 150 kg.
Rectricity -~ 120 - 140 kwh
Water - 3 = cu.m.
d. Extraction
011 yield - Q0 - o1

Cake yield - 37 - Wi
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PRE~PRESS SOLVENT PROCESS (Large and Nedium Scale)

C.

d.

- 25 -

25

Raw materialas
0il content - 62 - 65%
Moisture content - 6 - 8%
Finished products
Residual oil in cake - 0.5 - 2.0%
n
Color of oil - 6 - 8R 36=u8Y (5—}: cell)
Moisture in oil -~ not more than 0,23
Utilities
Steam - 450 - 550 kg per metric ton of copra
Electricity - 70 - 90 kwh per metric ton of copra
Water - 10 = 15 cu,m, per metric tcn of copra
Solvert make up - 0.5 = 1% of pre-press cake feed,
®
Extraction

011 recovery - 61,5 = 64.5% of copra
Meal recovery - 36 - 32% of copra

FULL-SOLVENT PROCESS (Large and Medium Scale)

Q.

Kaw Materials

01l Content
Moisture content

Pinished Products

Residual oil in cake

- 62 - 65%
- 6 - 10%

- 0.5 = 2,04

Color of oil - 6 - 7P 36-48Y (5{' I'colJ.)

Moisture in 0il - not more than 0.2%

Utilities

Steam - 600 - 650 kg per metric ton copra
Rlectricity - L5 - 50 kwh psr metric ton copra
Watar -~ 18 - 24 cu,m. per metric ton copra

Solvent make-up

0.5 = 1.5% of copra




b,

d., BExtraction

- 26 -

0il recovery - 61,5 - 64.5% of copra

Meal recovery -

FULL-PRESS SMALL SCALE PLANT

a. Raw Materials

0il content

Moisture content

r. FPinished Products

0il in cake
Moisture in cake
Moisture in oi1 -

Color of oil -
c, Utilities
Power - 80 - 100

36 - 328 of

copra

not more tian 0,5%

6 - 8R, 36-48Y (5% "

kwh p » ton of copra

Steam - 200 - 300 kg per ton of copra

d, BExtraction

011 recovery -
Meal recovery -

55
L0

60% of corra
354 of copra

cell)

[« 2]

26

63%
10%

124
5%
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OF OIL EXTRACTION KGUIPMSNT SUPPLISRS

(In alphabetical order)

FULL~-PRESS EXPELLER

b

5.

Anderson 1bRC
16599 Progress Drive, Strongfield, Ohio 44136 USA.

Frans Fmuldres
Stork mmstardam
1021 JX Ketelstraat 2, P.0,Box, 3007, Amsterdam Holland,

Prench 0il Mill Machinery Company
Pique, Ohio, 45356 USA,

Fried Krupp
Harburger Eisen-Und Bronzewerke
Hamburg 90, West Germany

Simon Rosedowns Limited
Cannon Streest, Hull, England

United Machinery and Spares LTD. (UMAS)
New Delhi, India

PRE~PRISS EXPELLERS

1.

3.

Anderson IBEC
19699 Progress Drive Strongfield, Ohio 44136 USA,

Frans Fmuldress

Stork Amstesrdam

1021 JX Katerstraat 2,

P.0.Box. 3007, Amsterdam Holland,

French 0i1l Mill Machinery Company
Piqua, Ohio 45356 U.S.A.
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Le

5

7.

Fried Krupp
Harturger Bisen~-Und Bronzewerke
Haisburg 90, West Germany

Masiero Industrial S.A.
Jau Sao Paulo 218 - 219 Brazil

Simon Rosedowns
Cannon Street, Hull, England

United Oil Machinery and Spares LTD (UHAS)
D - 298 Defence Colony, New Delhi, India

SOLVENT EXTRACTION ECUIPHENT

1.

3.

b

5

Christiansen & Meyer
Hamburg = liarburn Aussermuhlenweg i0
West Germany

Censtruzzioni Meccaniche bernardini, C.M.3.
00040 Pomezia (Home) Via Petronella, 2, Italy,

Crown Iron Works Jo,
P.0.Box, 13A4, 1229 Tyler St, N2
MPLS Minn, 55440 USA.

DE SMET
265 Avenue Prince Baudouin
Edegem-Antwerp, Belgiunm,

Dravo Corporation, Chemicals Plants Div,
One Oliver Plaza, Pittsburg, Pa, 15222 USA.

Extraktionstechnik
Geselschaft Fur Olmuhleneinrichtungen M.B.H.
200 Kamburg 13, Werderstrasse 29, Germany

28




7. Fratelli Gianazza S.P.A.
20025 Legano (Italian) V. LE
Cardona 78/84

8. French 0il M411 Machinery Corporation
Piqua, Ohio, 45356 U.G.a.

9. Fried Krupp Harburger Zisen-Und sronzewerke
Hamburg 90, West Germany.

10, H.L.5, LTD Iniustrial Engineering Company
B P.0.Box, 193 Petah - Tikuah, Israel.

1. Lurgi
D - 6000 Frankfurt (Maia) 2
Federal Republic of Germany

12, Masiero Industrial SA,
Jau Sao Paulo 17, 200
P.0.Bax, 218 - 219 Brazil.

8., SMALL OIL EXPELLERS

1. Anderson IBEC
' 19699 Propress Drive Strongfield, Chio 44136 USA,

2. China National Machinery Import and Export Jorzoration,
Shantung Branch, 82 Fan dsiu Road,
Tsigntao, China

3. Frans Fnuldres
Stork Amsterdan
1021 J{ Ketelstraat 2
P.0.Box. 3007, Amsterdam, Holland.
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5.

Hander 0il Machinery <o,
Cecoco Chuo Baexi Goshl Raiska
P.C.ax, 8 Ibaraki City, Osaka Pref,

Japan

Simon Rosedowns Limited
Cannon Street, Hull, England

United 0i1 Mechinery and Spares LID,
D - 268 Defence Colony
New Delhi - 110024, India

P.C.C

1979

bt




1.
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L.

Produot ceds CCON 15,07 4
Technology sheet ne 11 / 2

UNITED NATIONS INDUSTRIAL DEVELOPMENT CRUANI SATICON

AND ASTAN & PACIFIC COCONUT COMMUNITY

®Consultancy Service on Cocomut Processing Technology*

(Broject UF/RAS/78/049)

Technolo y shset for $ FULL-PRESS MECHANICAL EXTRACTION PLANT

(DOUBLE-PRESSING) = 4 T COPRA/DAY

Uses of finished product s (il - used in the mamufacture of cookdng oil

and scape.
Coprs Meal - Ingredient for animal feeds.

Country of Orim s Philippines

Equipment:

4.1. Description of Bguimment

1-

|

1

le

2=

1=

1-

Beam-type Platform Scale, capacity 0-50C :g. for copra.
Coprs bin, L metric ton capacity, woed construction.

Copra Grinder, Fander Hammer-mill, capacity 500 kg per Lpur.
With 3-hp motor drive, hopper and impact bars.

Copra Cooker, Hander Scorcher, L-ft diameter by 12" depth,
equiped with paddle-type mixer, diacharge ygate, and 1-hp
motor drive. Heating by Diesel fuel burner, carbon-steel
construction,

Hander H-S4 Expellers, capacity 150 kg copra per hour each,
mounted one over the other, equipped with cake breakers, feed
hopper, and 7.5-hp motor drives.

Cake grinder, locally-mede hamer mill, capacity 300 kg per
hour, with feea hopper, catch box, and 2-hp motor drive,

Moal bin, k metric tons capacity, mild stsel construction.

31




=

1-

e

1«

1

1a

1-

1a

1-

Flatform scale for bagged-cake, beam-type, capacity 500 kg.
Bag-closing tool (needls)

Settling tank with stationary 20-mesh wire screen, capacity
3 tons of oil each.

Filtering pump, double-gear i;pe, 60 pei pressure, capacity
300 litere per hour, with §-hp motor drive,

Filter Press, Hander plate-and-frame filter press, 12¢ x 12¢
with 16 frames, flushed plate-type, with 100 liters catch-
tank.

011 pump, centrifugal type, 500 liters per hour capacity,
with #-hp drive.

Crude oil storege tank, 20 tons capacity, mild steal
construction, with oil level glass-gauge.

011 pump, for pumping out oil from storage tank, 30 gmm
capacity, centrifugal-type, with 2-kp mctor drive, and 20-ft
1‘1mh m‘.c

Platform scale for weighing oil in drums, beam-type, capacity
500 kg.

Drum closing tool for closing 55-gallon steel drums.

4.2, Haterials of construction~ Refer to Equipment decription

L.3. Cost of qquipment (as listed)-US$ 32,000 (estimate)

h.4. Capacity- k metrio tons of copre per 24 hours operatiocn.

S. Process

S.1. Prooess flow diagram- Refer to attached flow sheet (conventional

rethod)
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SCALE BIN
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ALTERNATIVE METHOD
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S.2.

Description of Process:

Delivery and Storage of Coprs

In small plants, the copra are delivered in wvarious ways.
They are deliverud by trucks, jeeps, carts, sledgs, on horse back,
and even on ths shoulder. They are packed in woven sacks of 50 to
100 kilos. An eapty space inside the mill serves as copra storage
and storsge time is normally aocout a week's supply. Since the
copre is well exposed, scme drying takss place durinyg the ashort
storsge period. Neverthesless, the copra purchased are well controlled
for moisture content not more than 105 so that after one week storage
the moisture content should fall to about 7-8%.

Copra Transfer and Preparatvion

The copia is transfered from the storage area to the Bin by
wheslborrows. From the bin the copra is fed mamually to the grindsr.
dhile feeding, the opsrator picka any metal he finds with the copra.
The copra is broken to particles of about 1/16® to 1/4®. The ground
copre is then fed into a Cooker.

The Cooker is a shallow cylindrical pan with a motor-driven
scrapsr-mixer, Heat is supplied from under the Cooker by a diesel
fuel burner. A batch of copra is transfered into the Ccoker to about
half-full and is cooked for about half an houy or until the copra is
®cooked”, The cooked copra contains about 3% moisture. At the end
of the cooking the discharge gate of the Cooker is opened and the
copra is discharyged into a coatainer where some cooling bakes place
before it is fed to the expellers.

011 Extraction

The two expellers are arranged in vertical series - the
cakes from the first are fed directly to the second. They are
installed mo that one summounts the other. A box beside. the
expeller serves as container from whore the operstor feeds the first
expeller by hand at an almost uniforam rate. Feeding should be done
carefully otherwise the Expeller will choke.
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The cakes {rom the first expeller are broken oy s tuilt-in
cake breake. then fed into the hopper of the second., The second
expeller has a slower speed than the first. The chokes are adjusied
for cake thickness of about i". With this adjustment the cakes
ocntain about 10-12% oil, after the second espeller. Ths second
expeller is also provided with a cake gresker whi¢h grinds the cake
into fimo particles.

g_lunig and Stora‘o of 011

The oll from both expellers {low Ly gravily into a screen-
ing ans Settling Tank where the coarse particles are retained by a
fixed wire screen and ths fines settle at the bottom of the tank.
To provide for alternate filling and cleaning, two tanks are used.

The oil from the Settling Tank is decanted by a pump wnica
delivers the oil thrcugh the Filter Press. The Filter is instailed
above a receiving tank so that the filtered oil flow by gravity
into the tank. Froms the receiving tank the oil is pumped to the
Storege Tank,

The foots from the settling and the filter cakes are carried
back to the expellers where they are mixed with the copre.

Processing and Baggzing of Cakes

The ground cakes from the e:pellers are carried to the Cake
Bin where cooling takes place. The cakes ara finaily scooped into
woven bags of 100 pounds weight, The bags are then veighed and sewn.
The sacked cakes are stacked 6-high.

Technical Lata
Copra Specifications

Moisture content 8-10%
0il content $0=-65%




Product Yielda

Cocormt o1l 56-60%
Copra cake  34-38%

Power. Consumption 60-70 kwh per metric ton of copra

PFuel consumption (diesel) S-6 liters per ton

6. Qality of finiched Products

Cocomut 241 1 Color 6-8R 36-LBY
Ffa not more thaa 3%
Moisture mot more than 0,5%

Copre cake 1 Moisture conteat 2-5%
011 content 12-15%
Cake sise not tigger than }®

7. Machinery Supplier: - Hander 0il Machinery and local fabrications.
See techuology sheet II / 1 "INTRODUCTION TO
MECHANICAL AND SOLVENT EXTRACTION OF COCONUT OIL"
for partial list of equipmsnt suppliers.

p.C.CD - 1979
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Produot code CCON 15,07 4

UNITED NATIONS INDUSTRIAL DEVELCPMENT ORGANISATION

AND ASIAN & PACIFIC COCONUT COMMUNITY

*Consultancy Service on Cocomut Processing Technology®

(Project UF/RAS/78/0L9)
1+ Technology sheet for g FULL-PRESS MECHANICAL EXTRACTION PLANT

(ROLL AND PRESS) = 20 T COPRA/DAY

' 2. Uses of fimished product : 0il- used in the mamufacture of cooking oil,
soap, shortening, and margarine.

Cake- ingredient for animal feeds

3. Country of Origin s Philippines

ke Bquipmenty
heto Dascription of Bquipment

2~ Platform Scales, beam-typs, capacity 500 kg, 0.1 kg accuracy,
for weighing copra in sacks.

1= Copra Bin, 20 metric tonscapacity in three compartments, mild
steel construction, with bottom conveyor.

1= Copra Pre~Crusher, horisontal, low-speed h::-or mill; cepacity
1 ton per hour; with hopper, 10-hp motor drive.

2- Copra Grirder, high-speed peg mill, horizontal shaft, with 100-cu.ft
hopper, screw feeder, each with 15-hp motor drive; capacity 1 ton
per bour each. Used altermately.

1= Roller mill, 3-high, with 3-aeis of 10" x 3' rollers, 100-cu.ft.
hoppsr and 7.5-hp motor drive; capeacity 1 tor per hour.

2- Expellers, made in the Peoples Republic of China, single worm,
L-high Cocker-Condition.., wertical feedar Aist:iluiion conveyor,
overflow bdn, return conveyor, e ach with 25-hp muic» drive;
oapacity 500 kg per hour sach.
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1=

1-

1-
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1=

Screening and settling tank, 20-mesh stationary screen on tof
of the tank, 100-cu.ft. tank with conical bottom, foots with-
drawal bottom valve; mild steel constraction.

Filtering pump, centrifuzal, 60 psi, capacity 15 grm, cast-
iron casing, cast iron impeller, graphited asbestos packing,
open-impeller type, with 2-hp motor drive.

Plate-and-Frame Filter Press, flushed-plate type, open deslivery,
24® x 2)* with 30 plates and 29 frsmes, with oil trougn, and
cake pan.

Cruds oil storage Tank, 100 tops capacity, cylindrical with
conical top, depth gauge, mild steel construction.

Ceke Grinder, mads of ribbon type Bcrew conveycr with rod
breakers, 3-hp motor drive.

Meal Bin, cylindrical with conical, bottom discharge gate,
capacity 5 metric tons of cake, mild steel material.

Platform scale for weighing cake in bags, capacity 500 kg, beam-
type, O.1 kg accuracy,

Flatfors scale for weighing coconut oil in 55-gal. drume beam-type;
capacity 500 kg.

Set of conveyors: inclined screw conveyor from Bodega to Copra
Bin, transfer screw conveyor from bdn to Crusher, rotor-lift frum
Crusher to Grinder, rotor-lift from Grinder to Roller, horizomtal
screw conveyor and rotor-lift from Roller to Cooker.

01l transfer pump for pumping oil from filter to Storage Tank,
centrifugal type, 60 psi, CI caszirg and impeller; capaciiy 15 gmm;
wvith 2-hp motor drive.
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le (il transfer puap for jmping oil out of Storage Tank, capacity
30 gm, centrifugal, CI material, with 3-hp motor.

1= Set of drum-closing tools to seal S55-gal. steel drums.

Katerials of Construction- refer to equipment description
Cost of Equipment- US$ 185,000 (estimate)

Capacity 20 metric tons of copre per 2i hours operation.

Process

S.1.

5.2.

Process Flow Diagram- rafer to attached Flow Diagrem sheet.

Description of Procnss;

Delivery and Storsje of Copre

The copra are packed in jute sacks and are delivered %
the Ccpra Bodega by trucke. In the Bodeya the copra are weighed
ot platform scales, L4 to 5 sacke at a time. Tke sacks are opened
and the copra is piled on the floor of the Bodega, using a rortable
inclining scrow conveyor. The price of the copra is determined by
visual classification.

Copra storage is arranged in lots of about 20 tcns
Average storage time is about two weeks during which the moisture
content of the copra drops to about 7%.

To transfer the copre to the mill, the chosen lot is
carted to the hopper of an inclined coaveyor which transfera the
copra to the Copra Bin in the adjacent nill building. The weight
of the copra milled is detarmined by weighing the coprs in the
cart.
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Copra Preparation and Oil Milling

From the copra bin the copra is conveyed by a belt conveyor
to the Copra Crusher. A magnst is installed over the belt conveyor
40 pick up tramp iron. The crusher breake the copre to about an
size. A rotor-1ift picks the crushed coprs and conveys it to the
Copra Grinder. Two Grinders are provided and are operated alternately.
The ground copra is very fine, about 1l mesh. The copra is picked
azain by another rotor-lift and conveyed to the Roller. The Roller
converts the corra into thin flakes. The copra flakes are conveyed

to the Cooker by & series of a screw conveyor and rotor-lift.

The Cocker-Conditioner heats the copra to abcut 2L0°F and
reduces the moieture content to about 3% before entering the expeller.
Residence time in the Cooker-Conditioner is about LS minutes,

The Expeller is of a single screw and the snaft is water-
cooled to keep the oil content at about 200°F. The choke is adjusted
to give 3/8-imch cakes which contain about 10% oil.

Cleaning the 0il

The extracted oil is pumped to the Screening Settling Tank.
The larger particles are retained on the screen while foots settle to
the bottom of the tank. The foouz are withdrawn occasionally through
the bottam valve and are recycled to t he expeller., The oil id
decanted by means of a pump which delivera the oil through the Filter.
.~ Iiltered oil flows by gravity into a receiving tank from which a
pump delivers the oil to the 0il Storage Tank.

The Filter Press is opened priodically for cleaning and
dressing. During cleaning periods, the settling tank and the receiving
tank s:rve as surge tanks. The filter cakes are recycled to the
nxpellers,




Processing and Bagging oI Cakes
The cake from the expellers are collected by the irinding
Conveyor. The conveyor has & ribbon screw and peg breakers.

Because of the copra preparation, the cakes are wesk and easily
broken without the use 6f & mill or grinder, as used iu other
procssses,

At the end of the collsecting conveyor the cake particles
are conveyed pnesumatically to the Cake Bin through a cyclone. The
cake is bagged in 100-1b. polyethylene begzs and then stacked 6-high in
the Copra Cake Bodega. ...~ cal=- are stacked on pallets and are
spaced to provide air ventillation. Thas bage should be loosely ‘
packed to provide for cake sxpansion.

5.3. Technical Dats:

Copra Specifications
Moisture conteat 8-12%

01l content 60-65%
Product Yields

Cocomut 0il 58-60%

Copra cake 3Uu-36%

Power copnsumpticn 85-100 kwh per metric ton of copra

Steam consumption 100-120 kg per retric ton of copra

Water consumption 3=5 cu.m per ton of copre

6. Quality of Finished Product
Coconut 0il: Color 6-8R  36-U8Y
Fres Fatty Acid 2-L%
Moisture content not more than 0.2%

Copra Meal 1 (4l content 10-12%
Mcisture content not more than 3%

7. Machinsry Supplier - Pesoples Republic of China and local fabrications.
See technology sheet II/1 “INTPODUCTION TO MECHANICAL
AND SOLVENT EXTRACTION OF COCONUT OIL® for partial list
of equipment suppliers.

PeCule 1979
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Product code CCCN 15.074
Technolugy sheet mo. II / L

UMITED NATIONS INDUSTRIAL DEVELNPYENT CRGANISATION

AND ASTAN & PACIFIC COCONUT COMMUNITY

®Consultancy Service on Cocomut Processing Technology™
(Project UF/RAS/78/0L9)

Technology sheet for t  FULL-FRESS MECHANICAL EXTRACTION PLANT
S0 T COPRA/DAY

Uees of finished produze :¢ 0il - used as a raw material in the
nanufacture of cooking oil, shortening,

nargarines, scap, glycerine, detergents,
surfactants, plasticisers, fatty acid,
fatty alcohols.

Copre Meal = ingredient for animal feeds.

Country of Orig!- t+ Philippines

Equipment
k.1 Descripticn of Equipment:

1- Weighbridge, 25 ton capacity, Anderson Model 5984, with cabinet
disal and CP-2 ticket printer, two-section straight lewvel
Svpercast Scale.

1- Set of materials handling equipment for moving copra into the
Bodega and from the Rodega t¢ the Mill, consisting of acrew
conveyors, bucket elevators, rotor-lifts, belt conveyors, drives,
motors, and starters,

1- Magnet wi_ h rectifier, Anderson Model No.l, with rectan;ular
overhsad magnst, cable, and bull ring.

1- Day bin, 2500 cu.ft capacity, of 3" mild steel construction,
with 1ive bottom=screw-conveyor discharge, motor drives, and
starters,




1-

2-

2=

1-

Magznetic senjarater, Anderson Modal (aN-~6150-E), complste
with high-strength permansnt magnst, deflector plate,
counter baiance, limit switch and alarm bell; take-up
pulley, support frame and drive.

Vertical Hammer Mill, with 60-hp motor, carbon steel
sonstruction. Includes eshovel mount and coupling for
direct connsction to motor. Standard stock harde-faced
hammer, sising screen, and 1§-inch square hole back=-up
screen.

Arderson (AN-181-B) two-High 36" Drying Unit, consisting
of single 36" diameter by 13! long dryer vessel, two
separate dial indicating thermometers, two manual steam
pressure regulators and gauges two 10-hp totally enclosed
motor drives, two steam traps, starters and push buttcns.

Anaerson (AN-2-E) Heavy-Duty Duplex Super Duoc Expeller,
squiped with: 14" conditioner voessels; three section
horizontal drainage barrels, heavy-duty water-cooled main
worm shaft; thrust unit, choke unit, vertical shaft,
starters for all motors.

Overflow bin, 100 cu.ft capacity, mils steel construction.

Anderson No. 18 (AN-82-BE) 0il Screening Tank, approximately ‘
8¢ wide r 7.5' high x 16' long, fabricated of carbon steel.
Contalns & drag conveyor fitted with plates to carry the

foote tc the screv conveyor after drainage of material; 1-hp
motor drive, and a 2-hp o1l pump.

Heat Exchangers, finned-tubs type.

Recirculating puxp, 150 gpa, with 10-Lp motor drive.

Unfiltered oil surge tank, 1500 gallcn capacity, allsteel
conatruction.,
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1~ Portable Agitator, with 2-hp motor, starter, and push-botton ;

j= Air compressor, tank-mounted, with 120 gallon air-receiver,
10-hp motor drive, pressure gauge, szafety valve, cutlet
valve, drain valve, automatic start/stop control and starter
station.

1- Filter Press, 36" x 36" with 36- 14" thick chambers, flushed
plate and frame type, with reichet gear cloaing davice.

1= Steam pump, horizontal duplex, 53* x 3" x 6%,

1- Hopper and platfora, with handrail, and stairs for filter
press, all mild steel construction,

1= 01l transfer pump, rotary type, 50 gpm capacity, with S5-hp
motor.

1= Set of bagging and weighing equipment, consisting of bagging
srale, suryge hopper, bag holder; and bag sewing machine.

2= Crude oil storage tanks, each with a capacity of 100 tons of
0il, with rain-proof roof, safety ladder, manholes, depth
gauge; all made of mild steel,

1= 0i1 transfer pump for pumping oil from storuge tanks, rotary
type, SO gmm capacity, with 5-hp motor drive,

L.2, Matorials of construction (Reler to Equipment description)
L.3. Cost of Equipment (as listed) 75§ 720,000 (estimate)

L.h. Capaedty 50 metric tons of copra per 2L hours operation

S. Process

S.1. Process flow diagrsm (Refer to attached Proceas Flow Diayram)
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Description of process:
Delivery and Stérage of Copra

Copia 18 delivered to the Mill in trucks. The weight
of each delivery is determined by weighit-in mious weight-out
through the weighbridge. The final price is based on the
classification of the ciassificador (classifier)

The copre is stored in the bodega by lots based on time
of delivery, The copra is stored for a period of two to three
weeks, depsnding of the initial moisture content of the copra
received. Copra with the lowest moisture content ia withdrawn
first for procesaing in the mill, The coprw 15 trensfered to
the Day Bin in the Xill by a set of btucket elevator and overbead
COUYBYOT.

Copra Preparation and 0il Milling

From the Day-Bin, the copra is conveyed to a tucket
elevator from where it is dropped to an inclined shallow through
surmounted by the magrets. All tramp irons in the copra are
pulled out by the magnets. From the base of the trough, the
ccpra is fed to a vertical hammer ¥ill which crushes it to fine
pcrt.icleolf./

The ground copra i8 pasaed to a Pre—dryer where the
moisture content is reduce to about 5%. The copra is then drupped
passed through a Cooker and a Conditioner. This reduces the
moisture of the copra to about 3% and conditions the copra for oil

extrsction by heating for about 45 mimutes at a temperature of
240°-250°83/

1/ Por medium-scals nills single-stage crushing is used instead
of two in large-scale milis.,

2/ If the copra from the 3odega can be maintained at 7% mols-
ture, a Pre-dryer can be omitted.

3/ Higher steam pressure is used to effect fastar drying.




In the expeller, the copra is subjected t¢ high pressure
extraction, first by a vertical worm and then by the main horizontal
worm, against the cage-bars. The cake thicxness and the residual
oil in the cake are controlled by adjusting the croxe clearance from
the shaft cons. Adjusting the clearance to aocut 3/8 inch gave caxes
with about 7€ oil content, under normal operating conditions.

The extrsction temperature is kept at about 210°F by water-
cooling the main-shaft and epraying of recirculated and cooled oil,
over the cage-bars. If the terperature is allcwed to rize, dark oil
and burot cakes will be produced. In soms case, where the moisture
content of the copra is high, high extractiorn tempersture can cause
increase in the free-futty acid content of the extracted oil.

CleaninLOf the 0il

The oil frox the Expeller flow into the Screendng Tark
where entrained solids (foots) settle at the bottom. The <fcots are
recoved and drained on the acreen py & contimuous drag conveyor
which also convey~ the drained foots to a conveyor at the tank-end
and recycled to expeilers.

The screened oil, cortaining about 5% suspended sclids are
pumped to the unfiltered oil Surge Tack. Prom this tank, the oil is
cleaned of all suspended solids by filtration thruugh the Ilate and
Frape Filter Press, The filtered oil is finaily pumped tec one of
the Crude Cll Storage Tanks. After using the Filter for sore tins,
the chambers are fllled with cake or the pres&ure becomes too high.
when this happens, the filter is opened and cleaned. The filter
cakes are counveyed back to ths Expellers to recover the cil.

011 Storags

Two 8turage tanks are used-one for reasuring oil production
while the other ias beinyg discharged. This ascheme eliminates the need
for an oil reter.

It 48 imporutnt to keep the moisture content of the cil
below 0.2% if the cil 18 to ve stored for long periods, ctherwise tne
free fatty aclid of the oil will rise.
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Processirng arnd Storaie of the Cakes

The cakes from the expeller are conveyed to a Cake-Bin
where cooling of the cake takes plsce. From the Ein they are
fed to a Cake Grinder which breaks it to fins particles. 1f
they are to be used immediately, the cake can be used in this
form. If they are to be bagged for future ute, the cakes (meal)
have to moistened to about 10f otherwise the bags will break
when the meal absorbs water from the atmosphere after some iime.

If the cake is sold locally, it is not necessary to
pelletize it. However, it will beoe:essary to provide
ventillation for unpelletized cake in storage, othervwise they
RAy burn by spontansous combustion.

Technical Data
Raw Material Specification (Copra)

}oisture content of copra 8-10%
0il content of copra 60-65%

Prcduct Yields

Cocomut Cil 62-63%
Copra meal (10% moisture) 32-33%

Power consurption 1L0-160 kwh per metric ton of copra

Steam consumption 100=120 kg per metric ton of <opra

Water consumption 3-5 cu. m. per metric ton of copra

wuality of finiehed productst

Cocomat oi1 1 Color 6-8R  36-L8Y
Free Fatty Acid 2=-5% as oleic

Copra meal : 0il content 6-7%
Moisture content, ummoisternsd 2-3%
moistened 10-12%

Particls sise 1L mesh (averaye)




7. Bquipment Quppijer

Anderson IBEC and local fabhrications

See technology II/I "INTRUDUCTIGN TQ
MECHANICAL AND SOLVENT EXTRACTIQN CF

COCONUT OIL® for partial list of
oquipwent suppliers.

P.C.C.

1979
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Product code CCON 15.07 4
fechmology sheet mo. II / 5

UNITED NATIONS INDUSTRIAL DEVELCPMENT ORSANISATICN

AND ASIAN & PACIFIC COCQNUT COMMINITY

MConsuliancy Service cn Cocomt Frocessing Technology®

(Project UF/RAS/76/0L9)

Technology shest for $  FULL-FRESS FECHANICAL BXTRACTION PLANT
150 T COPRA/DAY

Uses of fimished product : (i1 - vseld =8 rav material in the mam-~
facture of cooiing oile, shortening,

margarines, soaps, glycsrcine,
detergent, surfactants, plasticizere,
fatty acids, fatty alcokols.

Copre Megl - mainly used as an ingredient
for anixal feeds

Country of origin : Phiiippines

uirment :
L.l. Description of Equipment

l- Weighbridge - 30 T capacity, 50' x 10' platform, with ticket
printer, two-section straiyht level scals,

1- Set of materials-handling equipment- for moving copra into
vn8 Bodega, and from the Bodega to the Mill, consisting of
screvw conveyors, bucket elevators, rotor-lifts, belt conveyors,
crives, motore ad starters.

1- Magnet with Rectifier- Model No. 1 Electric Rectangular over-
head magnet witn cable suspension and bull ring. Magnet coil
wound for 115 volts DC 1570 watts DC required. Coil wound for
operation with rectifier. Model 83S607N Silicon Rectifier for
use in epergizing the above Model 1 Elieciro Magnet, For
operation on 240/LB0O volts, DC ocutput 115 volts, 2000 watts
NEMA 1 enclosure.
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1~ Automatic Bulk weighing Scale - weighing up to &5 tons per
nour at 30C pound dischsiges, of mild steel construction
with feeder belt, 26" wide 2-ply rubber belting, self-
cleaning head and tail pulleys, manual drop by-pess, spring-
loaded belt scraper, 3/L-hp gear motor equipped with brake;
gcale controls; scale secticn with weigh beam, weigh hopper,
operating weights, and mechanical counter; scale frame of
mild steel construction, and motor starter.

1- Vertical Hammer Mill - with 150 hp motor. Carbon steel
construction. Includes shovel mount and coupling for direct
connection with motor. Standard stocl: nard-faced hammers,
sizing screen and 1 - 3" square hold back-up screen mounted.

6- Andereson AN-180-E single 36" Lryer Umit - consisting of a
36" diameter by 12' long dryer vessel, 10-hp gear motor, dial
thermometer, steam traps and rotor starter.

6= Anderson (AN-2-E) Heavy Duty Duplex Super Duo Expeller -
Equipped with: 14" Conditioner vesrel; Three-section Horizontal
(23") and long vertical (25-5/8") Lrainasge Barrels; Heavy duty
water-cooled Main Werm Shaft, driven by SO~hp heavy-duty motor;
Assembled Vertical & «ft driven by 4O-hp heavy-duty motor;
Thrust Unit; Choke Unit; and motor starters.

1- Cverflow Storage Bin- 100 cubic feet capacity all steel binm,
with bottom discharge conveyor, drive motor, and starter.

1- Arderson No. 18 (AN-G2-2) 01l Screening Tank - 6 feet 1-3/4
inchee wide by 7 feet 5-7/U inches nigh by 15 feet 10 incnes
long, shell fabricated of carbon steel; with drag conveycr
fitled with plates designed to carry ithe fuois to the screw
conveyor afcer drainage of msterial. Equiped with L-hp motor
drive; product oil pump with 2-hp motor; and motor starters.

6~ Heat Exchangers- finned type.
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1- Circulating oil Fump - 250 gmm capacity, rotary type, with
20-*> motor drive and starters.

1l- Unfiltered Cil Tank - 2000 gallons capacity, all steel
construction.

1- Portatle agitator - with 3-hp motor, for unfiltered oil t ik.

2- Filter Presses - 3" x 36" plate and frame filter press, flush
plate and frame type, with L2 chambers, for forming cake 1-2"
thick, with rachet gear closing device.

. 1- Hopper and Platform - with handrail and stairs for two filter
presses; with discharge conveyors, motors and starters,

l- Steam Pump- horizontal duplex, eise 6 x L x 6 with ball valves.

1+ Air Compressor - two-stage, two cylinder, horizontal tank
wounted; with 120 gallon air receiver, 10-hp motor, pressure
-auge, safety valve, autamatic stop-start control, ocutlet
valve, drain valve, and starter with pushbutton.

l- Filtered 0il Tank - 2000 gallons capaclity, all steel construct-
ion.

1- Rotary 01l Transfer Pump- capacity 90 gpm against 20 psi, i th
' 5-hp motor and starter.

1- Vegetable (il Meter- with straight reading dial calibrsted in
liters, automatic temperature compensating uni%, air release
agsembly, spring-loaded check valve,

1- Anderson (4N-195-E-ST) Single Rotary Cake Cooler- pan and cooler
cover made of type 304 stainless steel, carbon steel access
doors ond air inlet ducts; with S-hp motor and starter.

1- ¥1l1]l Exhauster- for cake cooler; with fan, cyclone and 5-hp
notor and starter.
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Cake Grinder- furnished with 3 screens, feed inlet chute with
permansnt magnet; SO-hp motor and starter; 3 tons per hour
capacity

4
?

l- Humidifying Conoveyor- 3 tons per hour capacity, with high
pressure water spraying nossles and water pump with i-hp
rotor.

le California Pellet Mill for 3/8" pellets, with 100-hp main
drive, 3/L~hp feeder drive, permanent magnet; 3 tons capacity
per hour.

le Pellet Cooler, with Exhaist Fans and 20-hp motor drivs, ‘

1- Set Bagging and weizhing Equipment- automatic with hopper,
gross ecale; capacity 8000 pounds per hour in 100-1b. weigh-
ocuts.

1- Set of conveyors, bucket elevators, rotor lifts, for moving
copra and coprea meal from one equipment to another wi.nin the
plant.

2- Bulk 0il1 Storage Tanks- each 500 metric tons capacity, 33 fest
diameter by 2L feet high; mild steel construction, with
cormdcal cover, manholes, safety ladaer, depth gauge.

l- Crude 0il Pump~ rotary type, 250 gpm capacity; with 15-hp motor 0
and starter.

L.2. Materials of Construction- Refer to equipment des~ription.
L.3. Cost of equipment (estimate)- US$ 2,350,000 F.0.B.

L.i. Capacity- 150 metric tons of copra per 2L hours operation.

5. Process

541  Process flow diagram (See attached)
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Description cf Process:

Delivery and Storagze of Copra

Copra is delivered tc the Copra Bodega in trucke.
Weight of each delivery is determined by weigh-in and weighe-
out through the weighbridge. The final price of the copra is
based on the quality as determined by the classifier and
laboratory analysis.

Copra is transferred to the bodega by firest opening
the copra hags, emptymngthe copra into the receiving conveyor,
1ifting the coprs by a bucxket elevator into an overhead ‘
rorveyor in the Bodega, and fimelly dropping the copra through
4 movable chite. The copra is distributed on the bodega floor
by lots to provide for first-in firat out withdrawal -f copra
for delivery to the mill. Storage time is from i5 to 3O days.

Copra Ti.ansfer and lreparation

The copra is transferred from the bodega to the mill
by = series of [loor conveyore, rotor-1lift, and overhead
conveyors. At the mill the copra is received in the Day Bimns,
from the bottom of the bins, the copra is conveyed thrcugh the
Magnetic Separator, where the tramp iron mixed with the copra
ar: pulled out by the magnets. If not removed, the metals will
damage the hsymer mille and expsllers. The copra throughput is ‘
masured by a ccntimuoue weigzhing scale in line with the conveyor.

The copra is broken into fine particles by a high
speed vertical hammer sdlls. The copra particles leaving the
grinders are about 1/16" to 1/68" in sise.

The crush copra, which has about 4f moisture, is

psssed thmugh a Pre-Dryer where the moisture content is reduced
t¢ abc * 4%, From the Pre-Dryer the coprs drops into the Cooker.
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The Cooker brings the temperature of the copra to the condition-
ing temperature of about 220°F. At the Conditioner the copra 18
maintained at about 220°-230°F for about 30 minutes. This will
insire uniform heat penetration into the copra befors oil extrac-
tion. The moisture of the copra drops down to about 3% as it
passss through the Cooker and Conditioner.

01l Extraction

In the Erpeller the copra is subjected to high pressure
0oil extraction, first by a vertical =crew, and finally a horizontal
nain screw. The oil extraction efficiency and the thickness of
the cakes ara controlled by a choking xechanism at the discharge-
end of the main screw, The normal setting of the ohoke is fcr
3/8" to #" cakes., With this settiug the oil content in the cake
is kept at about 78. To control the temperature during extract-
ion, the main shaft is provided with water cooling, and cooled
01l is sprayed over the screw cage bars., The temperature of the
0il should be kept at about 200°-215°F to produce light colored
0il and effect good extraction.

Cleaning and Storage of 0il

The o0il extracted in the Expellers flow into the
Screening Tanks, to remove the entrained foots from the oil. At
the Screening Tank, the foots settle at the bottem and are
continuously scooped out by a series of chain-gountsd scrapers
which 1ift the foots to the screen on top of the tank. while
+-~velling across the screen, oil ie drained out of the foots,
The foots leaving the Scieen are corveyed back and mixed with the
copra entering the Expeller, Screerdng reduces the solids
content of the oil to about 10%.

From the Screening Tank the oil ie pumped to a Surge
Tank. The solids in the oil are kept in muspension whiie in the
tank by means of a stirrer. To remove the solids left in the oil
ie passged throygl the filters. Two filters are provided- one on
duty while the other is being cleaned and dressed. Maximum filter-




ing pressures reach atout &0 ps. When the filters are fillad,
they are opened, and the filter cakes are recycled to the
expellers., The filtered oil flow into a filtered oil surge
tank from where the oil is finally pumped to the Cocomut oil
Storage Tanks. The oil putput is measured by an in-line 011

Metar.

The oil in storage should bs kept at low temperatures
(about 80-100°F) and the moisture content should be kept &t
maxipun of 0.2% for long storage periods.

Processing the Cakes

The cakes which leave the expellers at about 200°F
are cooled down to about 14O°F by & Cake Cooler. The cooling
prevents the aarkening or burning of the cake in storage and
conditions the cake for grinding.

The cakes are ground to fine particles by a hammer
Mill, moistened to avcut 10-12% moisture by spraying water into
the cake as it passes through the humidifying conveyor, and
then fed to the Pellet Mill. Increasing the humidity of the
cake is necessary for effective pelletizing and to meet shipping
regulations, For exportes, the pellet size is 3/8-in in diameter
and an average of about %-inch.

The pellets are cooled down in a Pellet Cooler and ‘
then conveyed to the Phllets Bodega where it is stored in bulk,
Some of the pellets are bagged for domestic sales. Fellets for
bagzing ars packed in woven poly-propylens bege using the Bagging
and weighing Equipment,

Pellsta are safer to store and sasier to handle. It
is important to keep the oil content, moisture content, and
temperature of copra cake and copra meal pellets when in storage
and during shiwment. They can be fire hazzards. It 18 a good
rule act to store unpelletized copra calm in bull.
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5.3 Techrical Data

Raw Material Specification (Copra)

Moisture content as received in the Bodega 8 - 163%
Moisture content as received in the Mill 7 - &%
041 Content as received in the Bodega S8 - 65%
011 Content as received in the Mill 60 - 65%

Product Yields

Cocomt oil 6&0-63% of copra delivered to Mill
‘ Copra meal with 10% moisture content 32 - 33%

Fower Consumption 120-120 kwh per ton of copra at 100 psi.

Steam Consumption 100-120 kg per ton of copre at 100 psi.

Aater Consumption 3-5 cu.m. per ton of copra

6., RQuality of Finished Products

Cocomut oil 1 Color 6-8R, 36-4BY (53" cell)
FFA 2-5% as Oleic
Motsture not more than 0.2%

' Pellets 1 Moisture content 10-12%
0i1 content 6-7%
sise 3/8 inch diameter

7. _Maghinery Supplier : Anderson IBEC

See technology sheet II/1 “INTRODUCTIUGN TO MECHANICAL AND
SOLVENT EXTRACTION OF COCONUT CIL® for pac-tial list of equipment
suppliiers.

P.C.C. 1979
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Product code CCCN 15.07 1
Technology sheet mo. II / 6

UNITED NATICNS INDUSTRIAL DEVELCFVENT CRIANISATION

AND ASIAN & FACIFIC COCONUT COMMUNITY

"Consultancy Service on Coconut Processing Technology®
(Project UF/RAS/78/0L9)

1. Technology sheet for t FULL-PRESS MACHANICAL BXTRACTICN FLANT
25 T COPRA/DAY

2. Uses of finiehed product s 0il- used as raw material in the man facture of

cooking oils, shortening, margarines, soap,
giycerins, detergents, surfactants, plasti-
cizers, fatty acide, fatty alcohols,

Copra Meal- Mainly used a8 ingredient for amimal
feeds.

3. Country of Origin 1 Philippines

h . E\{ui Ent H
L.1. Dee~ription of Equipment
- Weighbridge, 30 T capacity, 50' x 10' platform, ticket-printer,

0.10 kg accuracy.

1= Set of ecrew conveyors and elevators to transfer copra from
receiving station to copra bodega, mainly of mild steel.

1- Set of conveyors ard elevators to transfer coprs from bodega to
the copra bin, rmade mainly of mild steel.

1= Copra oin, 12,000 cu.ft capacity, with bottom discharge screw

conveyor, xade of nild steel.

1- Set, Maynetic Separator assembly, consisiting of copra spreader,
electro-magnet, and permansnt magnets.
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Automatic bulk-weighing scale, 12 T per hour capacity with
feedsr and catch gate.

Horizontal swing hamrer rill , each with a capacity of 6-7
tons per hour, 25-hp drives, and 5/6-in. screens.

Copra Surge bin, 10 ton capacity, made of steel.

Vertical Hasrer Mills, Enterprise, 10-mesh heavy-duty screens,
each with 75-hp motor drives,

Dryer/Cooker units, 36" diameter by 12' long, each with 10-hp
motor drive.

Expellers, Anderson Heavy-Duty Duplex Super [uo, equiped with
14" corditioner vessels, each with 100-hp motor drives,

Overflow bins, 100 cu.ft capacity, made of mild steel.
Heat exchangers for cil cooling, finned-tube,

Screening Tanks, 8' wide x 7.5 high x 16* long, each with 1-hp
motor drive, and 2-hp oil pump.

OCurge tank for unfiltered oil, 1,500 gal capacity and 2-hp
stirrers,

011 pumps for recirculating oil to expellers, rotary type, each 300
g capacity and with 25-hp drive,

Filtering pumps, horizontal duplex steam rumps, 53" x ¥" x 6",
2-cylinders.

Plate and Frame Filter Presses, 36" x 36" with 18" craroers.
Open-delivery type, with catch pans for oil and cakes.

Surge tank for filtered oil, 2,500 gallon capacity, made of mild
steel.,




L.2,

L. 3.

L.L.

1¢

311 transfer pump, rotary type, 100 gm capacity, wich 10-hp
notor drive.

Ve etatle o0il meter, cumulative-type, with automatic texpersture
compenzating adjustment.

Bulk oil storage tanks, each 1000 tons capacity, u6' diameter
and 25' high, with conical roof, mild steel.

Two-high cake coolers, with fans, each with 5-hp mctors.

Cake bdin, 650 cu.ft capacity, with bottam ecrew conveyor. Made
of mild steel.

Hasmer mill for grinding cakes, S tons per hour capacity with
permanent magnet and 75-hp xotor drive.

Humidifying conveyor with water 8praying device and water pump.

Californmia Pellet ¥ille, for 5/8" peilets, with 10C-hp main
drivea, 3/L-hp feeder drives, L tons per hour capacity.

Pellet Coolers, with exhsust fans, and 20-hp drives.

Set Bagzing arnd weighing Equipment, automatic, with hopper,
groes ecale, capacity- 8000 pounds per hour in 100-1b. weighouts.

Several conveyors, bucket elevators, rotor-lifts for moving copra

and copra cakes from one equipment to arother in the mill.

Yateriales of construction- Refer to equipmert descriptions,

Cost of Equipment (as listed)- US$ 3,390,C00

Capacity 250 metric tons of copra per 24 hcurs of operation.
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5. Process

5.1,

52,

Process Flow Diagram (See attached flow diagram)

Description of Frocess:

LDelivery and Storage of Copra

Copre is delivered to the Copra Bodega in trmicks. The
weight of each delivery is determined by weigh-in and weigh-cut
through the weighbridge. The finel price of the copra is based
on the quality as determined by the classifisr and laboratory
analyeis,

Copra is transfered to the bodeza by firet opening the
copra bags, emptying the copra intc the receiving ccnveyor, 1ift-
ing the copra by & bucket elevator intc an overhead conveyor in
the Bodega, and finally dropping the copra through a movable chute.
The copra is distributed on ths boaega floor by lots to provide for
firest-in first cut withdrawal of copra for delivery to the mill.
Storage time is from 15 to 30 daye.

Copra Tranefer and Frevaration

The coprs is transfered from the bodega to the mill by &
series of floor conveyers, -rotor-lift, and over-head conveyors.
At the mill the copra is received in the Day Bins, from the pottom
of the bins, the copra is conveyed through the Magynetie Separator, .
where the tramp iron mixed with ine, copra are pulled out by the
nagnets, If not removed, the metals will darage the hamrer mills
and expellers. 7he copra througaput 18 measured by a contimious
welghing Scale in lipne with the conveyor.

The copra ies broken into fine particles oy a series of
sets of harner mille- the first set conslisting of low-gpeed high
capacity horizontal hammer milis, and the second set consisting
high speed vertical hasmer mills. Tr- copra particlee leaving
the grinders are about 1/16" to 1/8" in eize. This arrangement

resulta in wmore uniform grind and low temperature grinding.




The copra, which has about 6% moisture at this stage, is
passed through & Pre-Dryer where the moisture content is reduced
to about L%. From the Pre-[Uryer the copra drops into the Ccoker.
The Cooker brings the temperature of the copra to the conditicning
t mperature of about 220°F. At the Conditioner the copra is maim-
tained at apout 220°-230°F for about 30 minutes. This will insure
urdform heat penetration into the copra before oil extraction. The
moisture of the copra drops down to about 3% as it passes through
the Cocker and Coriiticner.

01l Extraction

In the Expeller the copra ie subjected to high pressure
oil extraction, first by & vertical screw, and finally & horizontal
main screw., The o0il extraction efficiency and the thickness of the
cakes are contrclled by a choking mechanism at the dischargze-end of
the main screw, The normal setting of the choke is for 3/8" to &"
cakea, With this setting the oil content in the cake is kept at
about 7%. To control the tenperaturs during extraction, the main
shaft is provided with water cooling, and cooled oil is sprayed cver
the screw cage bars, The temperature of the oil should be kept
lower than 200°F otherwise a dark-colored oil is produced.

Cleaning and Storage of 0il

The oil extracted in the Expellers flow into the Screening
Tanks, to remove the entrained foots from the oil. At ths Screening
Tank, the foots settle at the bottom and are contimiously scooped
out by a series of chain-mounted scrapers which 1ift the foots to the
screen on vop of the tank. Wwhile traveling acroes the screen, oil is
drained out of ths foots. The foots leaving the Screen are conveyed
back and mixed with the copra enstring the Expeller. Screening
reduces the solids content of the oil to about 10K,

From the Screening Tank the oil is pumped to a Surge Tank.
The sclids in the oil are kept in @uspension while ian the tenk by means
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of a stirrer, To remove the solids left in the oil is passad
through the filters. Two filters are ;rovided- one on duty
while the other is being cleaned and dressed. Maximur filtering
pressures reach about 60 psi. «hen the filters are filled, they
are opened, and the fiiter cakes are recycled tothe expellers.
The filtered oil flow into a filtered oil surge tank from where
the 91l is8 finily pumped to the Coconut 0il Storage Tanks., The
oil output i8 measured by an in-line (Oil Mster.

The oil in storage should be kept at low remperatures
(about 80-100°F) and the moisture content should be kept at
maxirum of 0.2f for long storage periods,

Proceasing the Cakes

The cakes which leave the expellers at about 200°F are
cooled down to about mOOF by a Cake Coaler. The cooling preveats
the darkening or burning of the cake in storage and conditions the
cake for grinding.

The cakes are yround to fine particles by a Harmer Mill,
moistened to about 10-12% molsture py spraying water into the cake
as it pacses through the humidifyling conveyor, and then fed to the
Pellet Mill. Increasing the humidity of the cake 18 necessary for
effective pelletizing ana %o meet shipping regulations. For
exports, the pellet size i1s 3/8-in in diameter and an average
length of about %-inch.

The pellets are cooled down in a Pellat Cooler aad then
conveyed to the Pellets BodeJa where it 18 stored in bulk. Some
of the pellets are bagged for domestic saies. Pellets for bagging
are packed in woven polyethylene bags using the Bagging and
Weizhing Equipment,

Pellets are safer to store and sasier to handle. It is
important to keep the o0il content, moisture content, and temperature
of copra cake and copra meal pellets when in storage snd durlnyg




shipment. They can be fire hazzards, It is a good ruie not
to store unpelletised copra cake in bulk.

Se3. Techaical Data

Raw Material Specifications (Copra)

Moisture content as received in the Bodeya §-16%
Moisture content a8 received in the Mill 7-3%
0il Content as received in the Bodega 58-65%
01l Content as received in ths Mill 60-~65%

. Product Yields

Cocomut oil &0-63% of copra delivered to Mill
Copra Meal with 10% moisture content 32-33

Power Consumption 120«140 kwh per ton of copra at 100 psi.

Steam Consumption 100-120 kg per ton of copra at 100 psi.

Water Consumption 3=5 cu.m per tor of copra.

6. Juality of Finished Praducts

Cocomut 0il 31 Color 6«B8R, 36-48Y
. FFA 2-5% as Oleic
' Moisture not more chan 0.2%

Pallets t Moisture content 10-12%
0il Content 6-12
Size 3/8 inch diameter

7. Machimery Supplier: Anderson IBEC

For other machinery manufacturers, see technolojy sheet II/1
"INTRODUCTION TO KECHANICAL AND SCLVENT EXTRACTIGN OF COCONUT OIL™ -
for partial list of various and adresses.

F.C.C. 1979
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Product cods CCCX 15.07 i

.
Tschrelogy shest mo II /7

ULNIT=D SATICHS 1i.USTnIAL DEVELCPM NI GhiANISATION

AND ASIAN & PaclrIc cOuCHUl COMMUNITY

"Censultancy Service on Coconut Precessing Tecrnology"

(Project Ur/rasS/787949)

Technolery sheet feor + PREFRESS AND SOLVAENT BALTRACTION PLANT
150 T COPRA/DAY

Used of finished product : 0Oil- Raw material in tne nanufaciure eof

cooxing oils, shortening, margerine
seap, glycerine, detergents, surfactants,

piasticizers, fatty acids, fatiy alcorols

Meal- ingredient in the blanding of animal feeds,

Country of Origin ¢ Puiiippines,

Equipment:

4,1 Deacriptien of Equipment

Preparation Section

1- Copra cleaner, consisting of shaker witn built-in ball cages,
feeder, ull steel constiruction, with 2-hp moter.
1~ Mapnetic separator, drum type.

1~ Cepra pre~crusher, consisting of cilusher with coarse gra-
wlating bars, in carbon steel construction, with retary

magnetic separater, 7—& hp moter and 5 hp motor,

1= Copra disintegrator, cast iron construction, witr hirafaced

hammers, #" perferated screen and 75-hp meter drive,




2~
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o

FREMCH :fodel D=85 Dual Cae Screw Press, equiped with water-
cooles two-speed shaft, all hard-coated reversinle discharge
worms and tapered collars, safety-type cons with adjastiile
cone mechanism, Press is driven by a 200-hp motor.

FRENCH 7-=hich 100" diameter cooker-conditioner, equiped with
floating-type zates to control level of material, vent fan,
aatomatic temperatire controls, and 60-hp motor drive.
FRENCH 3ize 3, three=pass aitonatic oll seiftling tank having
three sparate settling chambers, each wi+th continuously
running chain with paddles to aitomatically pick up the
foots, carry them across the wedgewire drain board, amd

dischar,;e the foots into a return convsyor.

Plate and frame filter press, 36 inches square with 42 plates,

hydraulic ~losing device.
Corra cake grandlatcr for srinding prepressed cake.

Set of conveyors for transfering material within the preressing

plant,

Fama: 1-for puanninsg oil from the cettling tank, 1=for

riltering. 1=for punping filtered oil to oll storage tvani.

Solent Extracticn flant = 75 TPD Prepressed Cake

Cake conveyor, mass flow type, tc elevate the care from the

Grar.ilator to Extractor feed gonveyor, with s<hp noor drive,

FRENCH Stationary Basket Extractor, A 410, concurrent and
coantercrrent type, coasdiating of 12 compartments, a 2-hp
feed conveyor, solvent and miscella distribition pives,
8ignt ;lassaes, variable speed drive, and a nicker with 1<hp

motor drive, The extractor effective volime ig 272 cu.ft,

Miscella pumps, each wita 2-hp moter drivea.
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Misc=ila Evaporation Equipment

1st stage evaporator consisting of a lon; tabe evaporator,
ﬂ"

with 30 1-3 0D type 304 stainless steel tubes 15 ft. loag,

with entreinment separator, automatic level centroller and

control valve,

Final oil strippingz column consisting of a final distillation

column 14" diazeter x 30' high, condenser, and vacuun system.

Solvent recovery system consisting of a primary condenser,
30" diameter by 8 ft long, with stainless steel tubes; a

condenser 16" diameter by 6 ft lon;, with stainless steel
tubes; a golvent heater, extragtor pirge fan, and a steam

ejector.

Pinal vent solvent recovery ‘ystem consisting of a 10" diareter
rmineral oil acribber, mineral oil siripper, oil cooler, with

pumpae and ingtruments,

Set of pumps consisting of : solvent puimp, panng for miscella
and solvent from vacuum units, finismed oil pump, and steam
condensate tank and cump.,

Rsmoval of Solvent from Caks

MRENCH Desolernzizer-Tuaster for ramoving all the solvent from
the snent meal and to toast 1% Lo desirea zonditicaz.

Composed of a vertical cylindrical column and a stack of steam-
Jacketed ketilas, sguiped with live=steam 1injection and vapor

outlet devices, wet dnst scrubter to clean vapors leaving the DT.

Pel{gtizzﬁr Plant

Meal Lin, 800 ~1,ft, volume, with dischar,e gate and vottom

conveyor, all mild steal construction.




1= Hoddifier unit censisting ef a ribbon flight screw cen-

veyor with water spray pipes and &-hp spray water puap,

2- Califeimia Pellet Mills, fer 3/8" pellets, each with 100-hp
main drives, 3/4 hp feeder drive, each L tens per heur

capacity.
2- Pellet coclers with exhaust fan and 20-kp drive,

t- Bagging and weigning equiument, autensatic with hepper,

scale, capacity 80 *J0-1b bazs per heur,

1- Set interconnecting ccnveyors,

Crude o0il Storage

2- Crude o1l storage tanks, each 33 ft diameter by 24 ft high,
nild steel censtructien, with coniceal cover, manholes,

safety ladder, and depth gauge, capacity 500 tons each.

1- Crude eil pump, rotary-typs, 250 gpi capacity, with 15-hp

metor drive,

4,2 Materials ef construction -~ refer te equirment deacription.
L,3 Cest of equimment (as listed) US$2,200,000

Ll Capacity 150 metric tons copra per 24 hours operation,
Process

5.1 Process Flew Diagram~ (Ses attached flow diagram sheet),
5.< Desciintion of procsss.

Delivery and Storage of Copra

Copra is .delivered to the e~dega In Juts 3ucxs oy trucks,
The weignt of the couran is detemined by weight-in minus welght-

out through the weignhridge., The final price of a copra delivery
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i8 based on classification and laboratory analysis,

copra is transfered to tl.e Bodega oy opening the sacks,
emptying the copra into 1 receiving cenveyor, lifting by bucket
conveyor inte tiie overhead conveyor inside the bodega, and
finally dropping the copra through distribution chutes, Storage
time is fram 15 to 30 days te allew for drying and moisture
equalizing. The copra are withdrawn en {irst-in first-out
schedule,

Copra Transfer and Prevaration

The toprz 1is transfersd to the Mill by a network of floor
conveyors, bucket elevetors, and overhead ccnveycr, into the
Copra Bin in the Mill building. A screw ~enveyor iraws copra
frem the bettan e¢f the Bin and briggs it te a spreader where
magne*s pulleut tramp irons mixed with the copra then to the
Copra Scale where the copra througheput is weigned.

The copra is crushed inte fine particles rirst by low—
speed hammer crusners and then by vertical higii-speed harmer
mills, resulting in copra fines 1/16" to 1/8 in sizes,

Te condition the copra for oil extraction it is passed
through Pre-Dryers, Coekers, and Conditioners, Tnis reduces
the moisture content ts about 3% and brings tne temperature
te about 240°F,

0il Extractisn -~ Pre-Pressing

The ¢il is partially extracted by means of a Screw Press,
The 3naft spsed and the choke clearance are adjusted to give
cakes of about 4" thick containing oil ranging {rem 16 to 2U%.
Tne prepress oil flow inte the acreening tank, while the czkes
are cenveyed to tna cake ceolers then te the Cake Bin,

Cleaning ef the Prepress 0il

At the Screening Tank, the foots settle to the bottem frem
where they are pickec up by centinueusly running chain with




paddles, carry them acress the arain board, and discharges
into the return conveyer, The oil is decanted and pumped te
a Surge Tank from where it is pumped threugh the Filter Press,

The filtered eil flow inte a fiitered oil Surge Tank and
is finally pumped te the sterage tank tareugh an Oil Meter,

Selvent Extractien

A screw conveyer picks the caxe frem the Cake DBin and feeds
it te a Granulater, The granulater breaks the cake inte particles
of abeut %'" size with minimum ameunt ef fines. The granules are
thern cenveyed by a drag cenveyer te the Extracter.

At the Extracter the cake undergees coumnter-current washing
of fresh selvent and miscella in six stazes producing a final
miscella with eil centent ranging frem 25 te 30% and extracted
meal containirg about 1 te 2{ eil en a selvent-free basis,

The miscclla is filtered ana pumped te the miscella tenk,
Filter cake3s are washed with selvent and co.reyed back to the

Deselventizer,

Selsent Recovery

Selvent from beth the miscella and the extracted meal have
to ve 1ecevered for economic operations, The.solvent in the
meal iy recovered by a Desolventizer-Teaster wnhile the selvent
in the miscella is recevered by the Mis. 11a Evaperater and the
eil Stripper,

The '"apers fram the evaporater are cendensed and returned
te the extractor while the vapers frem the stripper are cen snsed
inte a Water Separater where water is separated frem the hexane
by gravity. The hexane is decanted and raturned te tha extracter
while the water is descharged te the drain,
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Escaping vapors fram thes Extracter ard condensers are
vented into the Vent Cendernser where the vapers are scrubbed
with mineral oil. The solvent in the mineral eil is evaperated
and recevered inte the extracier,

Processing ef Meal

The deselventized meal is passed threugh a meal cooler and
cennveyed to 8 meal bin. Te increase the meisture content of the
meal prier te pellatizing it gees thr~:zh a ritben-screw convayor
with fine water apray ever it, The meisture content is increased
te atwut 128 - 104,

. At the Pelletizing Mill it undsrgoes conditiening then
relletized inte 3/8-inch pellets, A magnet is provided te remove
metals from the neal befere it goes through the mill.

The pellets are coeled and conveyed pneumatically to the
pellet Bodega. Set'e pellets are bagged in weven sacks for lecal
sale,

Storage of 0i]

The eil frem prepressi ‘g and from tlie eii stripper are
pumped to the cecenut eil sterags tank threugh an oil meter,

Storage oi Solv=nt

Hexane is stered in steel tanks provided cooling water
. spray en the outside surface of the tank, Hexane has a boiling
point ef about 65 - 70%C and shoild be kept cool te prevent
telvent losses by vaporization. In etner pla.ts cooling is
achieved by dipging the tank underground. Decisien to dig in
or te install the tank abeve greund depends upon the _.-und-
water level at the site,

5.3 Technical Data

Row Mate-inls Specification (Cepra)

Moisture centent ef copra receivad 8 - 164
Moisture contert ef copra milled 7 - 8%
il content of cepra recéived 58 - 65%
0il centent ef conre milled 60 - 65%
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Preduct Yields (based on cepra milled)

Coconut 0il 63 - 65%
Meal Pellets 0 -3
Pewer censumptien 110 = 130 kwh per metric ten cepra
Steam consumption 900 - G50 peunds stsam per ton copra
Water censumptien 10 = 12 cu,m. per ten ef cepra
vent s t - 2 of prepressec msal

6., Quality ef Finjshed Preducts

oil : Celeor 6 - 8E 36 - 4,B8Y
FPA 2 - 5%
Meisture net mere than 0,2%
Pellets: Oil centent 1 -

Meisture content 10 - 12%
Sise 3/8 inch dismeter,

7. Machinery Supplier

French 011 Machinery Cempany
Piqua, Ohie, U.S.A,

Far other machinery suppliersz, please 3ee partial 1ist ¢f names
sand addresses in technology sheet II/1 "INTRGDUCTIOM TO MECMANICAL
AND SCLVENT EXTRACTIQ¥ OF COCOHUT DXL .

PoCoCo 1”9




Product code CLCN 15.07 4

Tachnalouy sheat nc. II1 / 8

UNITED NATIONS INDUSTRIAL DEVELOPMENT CRANISATION

AND ASTAN & PACIFIC COCCNUT COMMUNITY

"Cocsultancy Service on Coconut Processing Technology®
(Project UF/RAS/78/049)

1. Techmology sheet for ¢ FULL-SOLVE 'T EXTRACTION PLANT FROPOSKU
S! C.H.B. - 150 T

2, Used of finished product ¢« 0il- Raw material in the manufacture of
cnokdng oils, shortening, margzarines,

soap, glycerine, dstergents, plasti-
cizers, surfactants, fatty acids,
fatty alcohols.

Copra Meal- Ingredient in the blending of
ammal feeds.

3. Country of Origin 3 Project proposed in the Philippines by CMB

ho E?‘.ui ms

4.1, Description of Equipment:

Copra Preparation Equipment

1~ Copra Bin~- 150, metric tons in three compirtments of 50 tons,
with bottom gates and bottom screw conveyor, made of mild
steel matarials,

1= Bucket elevator- for transfering of copra from the bin delivery
conveyor to the cuprs crushers.

1= Secrew coaveyor- to dietribute copra to the two cruehers.
2- Magnetic eepurator of the plate type.

2- First-Tass Copra Crusher- for preliminary reduction of copra,
with charging hopper, crushing contralier, and eliectric motor
drive, stesl construction.
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Second-Pass Copra Crushera- for further reduction of the copra,
with charging hopper, hammers, and electric motor drive, made of
steel,

Cooker-Conditioners- of the superimposed pan tyce, with steam-
heated pans nade of steel, vertical shaft scraping paddles made
of steel, system to adjust the depth of material im the pans,
and enclosed electric motor drive.

Magnetic separator- of the rotary-drum type wo remove tramp
iron from coprs, with collecting device and motor.

Grinding-Flaking Mill- for the preliminary reduction and flaking
of cooked copra. The upper rolls are made of centrifuged cast-
iron and are fluted, the lower rolle are amcotb. The equipment
is equiped with teed distributor, spring-loaded safety device,
and an enclosed electric motor drive.

Screw conveyor- for collecting copra leaving the crushers.

Bucket elevator- for conveyiny the cooked copra to the magnetic
separator and thsn onto the screw conveyor distributing the copra
to the grinding-flaking mills.

Screw conveyor- to distribute the cooked copra to the grinding-
flaking mille.

Chain comveyor- to collect the flaked copra and transfering to
the solvent extraction plant.

First-Stage Solvent Extraction

CMB Percolation Extractor Model LO- where the flaked copra is
partially defatted by means of countercurrent miscella and hexane
washes. Equiped whth automatic rotary dosing unit and charge hopper,
outfeed screw conveyor, and TE FC ex-proof electric motor drive.
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The shell is of carovi steel. The casing, framework, and
baskets are made of carbon-steel, the drainage screen made of
stainless steel, the wheels are of die-cast Silumin, the drag
chains are made of high resistance carbon steel.

¥iecella Recirculating Pump- for pumping solve~* countercurrent
to the directioa of travel of the baskets, The pump is of
centrifugal type with TEFC ex-proof motor.

Miscella Pump- for pumping miscella leaving the Extractor to the
¥iscella Filters. The pump is of centrifugal type, with TEFC
ex-proof motor, and mads of cast iron c&sing and impeller, and
stainless steel shaft.

Miscells Heater- for heating the miscella to the desired
temperature before entering the Extractor. The tubes are made of
carbon steel,

Intermediate Flaking

Solvent-Tight Conveyor- for fedding the partially defatted
copra from the first Extractor to the hermetic flaker. The
conveyor is of endless screw type with carbo-szteal casing,
flights of stainless steel, and with TEFC ex-proof motor.

Hermetically-Sealed Flaker- %o rupture the unbroken oll celle
and to convert the copra into thin flakes. The flaker is equiped
with carbon-steel charge hopper, feed-gate and feeder, TEFC ex-
proof motor to drive the feeder; heavy-duty flaking rolls, made
of chilled cast iron alloyed chromium-mickel, orushes for cleaning
the roller surfaces, level device, pulley-flywheel, and TEFC ex-
proof electric motor drive.

Hermetically-Sealed Conveyor- for transfering the flaked copra
from the Flaxers to the second-etage Extractor. The conveyor is
of eudless screw type with carbon-steel casing, stainless steel
flights, and equiped with a TEFC ex-proof motor.
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Hermetically-Sealed Elevator- to transfer the copra tothe top
of the Immersion Extractor, of twin-chain tilting busket type.
The elevator is of one~body type shell of carbon eteel. The
shafts and wheels are made of CUO eteel, while the chain is of
CS0 steel. The elevator chell hae doors for chain inspection
and assembly, and sight glasses. The elevator has a TEFC ex=-
proof motor with an oil-bath speed reducer.

Second-Stege Solvent Extraction

Irmersion Extrector- to completely remove oil from the copra
coming from the Intermediate Flaker by immersing and mixing in
the solvent. The ectrsctor is made of carbon-steel and is of
vertical cylindrical design with bell-chaped top, tapered central
rart, and turncated cone bottom with direct connsction to the
underlying outfeed conveyor for removing the defatted meal.
Conical countersunk screw stirrer rotate inside the extractor to
effect complete extraction of the oil in the meal. The end of
the stirrer is fitted with two shaped scrapers made of C20 steel
to prevent settiing of meal to the bottom of the extracter. The
miscella outlet pipe 18 provided with carbon-eteel wire mesh and
quick-opening cleaning doors. The stirrer ie run by a TEFC ex-

proof motor and oil- bath speed reducer.

Cutfeed Screw Conveyor- to rerove the defatted meal from the
bottom of the Immersion Extrartor and convey to the Drainage
Conveyor. The conveyor is horizontal and has a L cylindrical
casing made of carton steel. The outer part of the screw is
brazed with an anti-friction material. The conveyor is driven
by a drive assemtly consisting of stepless speed change gear,
oil-bath epeed-reducer and TEFC ex-proof motor.

Drainage Elevetor-which performe two functions; first, it picks
up the deffated meal from the bottom of the Immeraion Extractos,
and conveys it to the top of the Desolventizer; and secondly,
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it allows the solvent to drain through the materials in the
perforated baskets so as to reduce the solvent content of

the defatted meal to the minirum. The elevator is of the
twin-cbain type with one-body shell made of carbon steel; it
consists of vertical compoment elemente with sueprimposed

inclined drainage and discharge chute. The shafts supporting

the driving and idle sprockets wheels as well as the wheels are made
from CLO stesl, while the supporting and drawing twin-chain is
fabricated in C50 steel. The elevator is driven by a TEFC ex-proof

motor.

' 1- Rotary valve- to seal the elevator of vapors distilling from the
Desolventizer-Toaster. The valve is of ths hermetic type with
carbon steel casing and stainless-steel rotor. It is drivea and
synchronized witn Drainage elevator.

1- Basket Filter- to remove suspended coarse material which may be
entrained with the miscella leaving the Immerson Extiactor. The
filter 15 of the bag type and is of vertical cylindrical desizn
made of carbon steel, and equiped with quick-opening cover.

1- Desolventizer-Toaster- to remove the solvent from the deffated
meal and recovering for reuse. The equipment is of vertical
cylindrical design and consists mainly of: the shell made of
carbon steel plates, provided with steam jackets; distilliing

" trays with steam-jackets, made of carbon steel; vertical shaft
made of high- resistance steel ai.d keyed to it are screper
paddles made of CLO steel which move the meal t~ be desolventized
from one tray down to the next; automatic meal level controller
to maintain the depth of the meal on the trays; and a TEFC ex-
proof motor drive.

1= Outfed Screw Conveyor- to remove the defatted meal from the
Desolventizer: of cylindrical design, made of stainless steel,
and equiped with a TEFC ex-proof mntor drive.
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Vapour Scrubber- to wash the hexane vapors leaving the
Desoiventizer by epraylng hot water thus removiny the
entrained fines to avoid cloggng of the steam econorizer
and condenser. The equipment is of vertical cylindrical
design in carbon steel, with lower condcal botton and
removable dished cover. Inside the machine are baffles
to effect circulation of the vapors.

(Gasifier- to keep the temperature cf the scrubbing water
at & temperature of 70-80°C.

Gasifier Pump- %o pump water ‘rom the jasifier and then
sprays the water into the Vapour Scrubber.

Boiler- to recover hexgne entrined in the water leawving
the Water-Solvent Ssparator and the Gasifier by injecting
stripping steam.

Condenser- to condense hexane vapors from the Boiler; of
tube bundle type, water-cooled, vertical cylinder desigp
in carbon steel shell and tube plates, and adriralty metal
tubes.

Miscella Pre-Concentration

Steam Economizer- to preheat the miscelle prior to evaporation
by heat exchange with the vapors from the DT. The miscella
side ie under partial vacuum, thus some of the hexane distills
off from the miscella and increase its oil councentration. Tnse
equipment is squiped with: feed breach to disiribute the
miscella uriformly in tns tube bundle ard is of carbon steel;
vertical tube bundle consisting carbon steel plates, shell and
tubes; vaporizing chamber of vertical cylinder design and made
of carbon steel.
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Cordenssr- for condensing and coolirg the hexane uistilling
from the Desolventizer; of tha water-coolsd tube bundie type,
of vertical cylindrical design with carbon steel tuble plates,
stainless steel sheel, admiraily metal tubes; equiped with
quick-openinrg cleaning doors and control sight glass.

Dephlegmator- to ssparate, by water spraying, the hexans vapors
coming out of the airvent of the Condenser; of vertical cyiimdrical
design with dished-bottom made of carbon steel. It is equiped
with quick-opening door, water sprayers, sight glass; and paciked
with Rashing rings.

Condenser- for condensing hexans diatilling from the Steam
Econorizer; of water=-cocoled bafflised tube type, vertical
ceylindrical design with carbon steel sheil md tube plates, and
admitalty metal, tubes,

Vacuum Pump~ to create and maintain vacuum in the vaporisaticn
chamber of the Steam Economizer, facilitating the distillatioa
of hexane. The pump ie of the liquid-seal type with cast iron
casing and impdllsrs, and is equiped with TEFC ex-proof motor
drive.

Preconcenvrated Miscella Pump- for transfering the miscelle from
the Steam Economizer to the Distiller; it is of rctary self-
priminz type with cast iron casing, acid-proof alloy impellers,
stainless steel shaft fitted with double mechanical seal. It 1is
equiped with TEFC ex-proof motor drive,

Hexans Collecting Tank-~ for receiving the hexane leaving the
Condenser; fabricated in cerbon steel, of veirtical cylimirical
design #ith dished top and flat bottom; with munhole and level
indicator.
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Hexane Removal Pump- to pump hexiane from the Collecting Tank
to the Hexane Storage Tank; it is of the rotary self-priming
type, with cast iron casing, stainleas steel impellers and
shaft fitted with double me-hanical seal; and is equiped
with a TEFC ex-proof motor drive.

¥iscella Filtering

Belf-Discharging Rotary Filter- to remove fine particles fros
the miscella coming from the first Extractor; and consist of:
carbon steel housing and filter plate assembly, of vertical
cylindrical design provided at the bottom with a special screw
stirrer; set of filter plates with heavy wire mesh mounted to

a holiow shaft; felt disk which provide sealing of the plates;
set of silumin spacers for the filter plates; control ald level
sight glasses; inzpection door; spray nozzles; and equiped with
TEFC ex-proof motor.

Filter Pumps- to pump the miscella leaving the Filters, It is
of the rotary self-priming type with cast iron casing, stainless
steel impellers and shaft, and single mechanical seal. It is
equiped with TEFC ex~proof motor drive,

Miscella Tank- for collecting miscella from the Rotary Filters;
fabricated in carbon steel, of vertical cylindrical aesign,
dishad tep and flat bottom; and equiped with maphole and level
iodicator,

Miscella Pump~ to pump miscella from the miscella tank to ths
Steam Economizer; of rotary self-priming type with cast iron
casing, stainless steel impelliers and shaft with single
mechanical seal; TEFC ex-proof motor.,

Jludye Pump- to pump tbe sludyge of filter cake and hexans from
the Rolury Filters to the Perculator Extractor. It 1s of
Cenirifuygal type with open impeller, cast iron casing, cast
iron impliers, stainless steel shaft with stuffing box; equiped
with TEFC ex-proof motor.
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Yiscella Distillation and Stripping

Contimious Distiller- to evaporate hexans from the miscelia,
ard consists of:s & feeding bresch for even distribution of
miscella % be distilled in the tube bundle, made of carbon
esteel and dished bottom: tube bundle of vertical design and
made of carbon steel, of vertical design with d.shed top,
dome, and lower tapered bottom conne:ted to tube bundle. It
is aleo squiped with sight glasser and foam-beaking cone.

Condens ir= for distilled hexane vapore, of the watercooled
bundle .ype, of vertical cylindrical design with shell and
tube plates in carbon steel and tiibes in admiralty metal.

water-Solvent Seperator- where water and cordensed haxane
are separsted by settling; of tks prismatic caieson type,
pad¢ of steel plates; equiped with marhole, adjustable height
siphon for water draining, stuffing box, end sight glass %o
check hexans ooming out of the top by overflow,

Stripping Column- to remove, under vacuum, last traces of
hexans from the 0il coming from the Distiller, and consists
of: an oil preheater of comcentric tubed; upper expansion
chaaber, of vertical cylindrical d~sign with dishad top,
doms, aud tapered lower section, with foam breaking cons and
eight glasees; cylindricai central chamber holding a series
of cascade connected trays; lower boiling chambe:r, of
vertical cylinder design, with dished bottom and tapersd
upper section, steam coil, live steam injection nossles,
stainless steel float valve, anf sight glasses.

01l Pump- <0 pump 21l from the Stripping Column to the 041
Storazs Tunk; of the rotary self-priming type with cast iron
cacing; stsinlevs steel impeller and shaft, and doubla
nechanical seal.
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Condeuser- to condeinse hexane distilled from the Distilling
Column; of vertical water-cooled tubs bundle typs with rhell
and tube plates in carbon steel and tubes in admiralty metal.

Vacuum Purp= to suck the noncondensibles from Stripping Column;
of the liquid-~seal type; cast iron casing «nd impllers; with
TEFC ex-proof motor.

011 Cooler- To ¢nol oil from the Distiller. The Cooler i8 a
heat-exchanger of the vertical type, with stainleass stesl
plates tightensd by two aliminum die-cast head-pisces with
interposed gaskets.

water Tank- to coliect water from the rater-Solvaent Separator;
of horisontal cylindrical design with disned ends, with support-
ing saddles, opening cover, and level indicator.

water Pump- to pump water from the #ater Tank to the Boiler
through the Oesifisr, end alsc to provide water sealL for the
two vacuum pumps., The pump ir of centrifugal type, cast iron
caging and impdllsr, stainless steel shafl provided with

¢t uffing box.

Vent Solvent Vapors Recovery System

Scrubber- to remove solvent leaving the air wvents of the
Extractors and other equipment uy sprayin’ oil; of vertical
cylindrical design with dished ends, made of carbon stsel. The
Scrubber is equiped with quick-opening door, oil sprayer, aight
glasses, stainless steel float door, oil sprayer, sight glasses,
stainless steel float valve, and Rashig ringe packing.

Contimious Stripper- to strip the hexane from the scrubbing oil,
first by evaporstion through indirect ateam heating in the tube
bundle and then by stripping with live steam in the inner column.
The Stripper consists mainly of: feeding breech for uniform
distribution of the miscella (oil-hexans mixturs) to be distilled
in the tube bundle, made of carbon steel; vertical tube bundie
made of cabon steel; vaporitation chamber, operating under vacuum,
nade of carbon steel; ard a set of control and safety inciruments.
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01l Pump- to pump oil from the Stripper to the Scrubber after
it is cocler in the 01l Cooler. The pump is of tha rotary
self-rriming typs, with cast iron casing, stvainless steel
impeiler and shaft provided with double mechanical seal; with
TEFC ex-proof motor drive,

011 Coolsr- to cool the oil leaving the Stripper before it
is recyclad to the Scrubber. 7Tt is of vertical type, with
starped ntainless steel plates, sluminium die-cast head-pieces
with gascets.

Solvent Storeze and Preparation

Sclvent Storage Tanks~ of horizontal cylind:*ical design with
dished ends, amde of carbon steel; provided with manhole, water
drawing well, and coansctions for filling the tank, and anti-

spark tap.

Water Pump- fcr purping water settled in the Hexane Tank to the
wWater-S~lvent Separator. The pump is of rotary seif-priming
type w#ith cast iron casing, stainless steel ixpesiers and shaft
viu singl) mechanical seal; TEFC ex-proof motor drive.

Hexane Pump- to pump hexzne from the Hexane Storage Tank to
the Extractors; of the rotary seif-priming type, cast iron
casing, stalnless steel impeiiers and shaft with single
mechanical seul; TEFC ex-proof motor drive.

Hexans Heater- to hsat hexan. to be used for solvent
extraction; of the verticle tube bundle type heated by steam;
wi’n carbon steel tube plates and shell, carbon steel tubes;
oquiped with thermostats, rafety and control devices.

Hexans Pump- for pumping hexane to the Filters; of rotary erelf-
primary type, cast iron caeing, acid proof aiioy impeiler-,
stainless steel shaft with mechanical seal; TEFC ex-proof motos
drive.

.
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Hexans Heater- for heating hexare gzoing to the filters; rade
of carton steel of concentric tube design.

Pelletizing Plant

Meal Bin- tc store extracted mealprior to pelletizing; vertical

.cylindrical design, 800 cu.ft volume, mild steel constructicn.

Yeal humidifier- to mcisten the cake prior to pelletizing;
consisting of a riboon-type conveycr with high pre: sure spray
pipes, electric rotor drive, and water pump.

California Peiiet kills- to convert the extracted meal into
3/8-inch pellets, each witn a capacity of 4 tcns per bour;
equiped with 100-hp motor drive, 3/L-inch feedsr drive.

Pellet Coolere~ %0 cool peilets prior to storage, with exhaust
fans and 20-hp motor drive.

Bagyin; and Weighing Yachine- to bag aml weigh peilets in 100-
1b. woven bags at the rate of 80 baygs per hour.

Crude Cil Sto:‘ggg

Cruce oil Storage Tanks- 33 ft diameter by 24 feet high, wild
steel construction; conical cover; witi: ranholes, safety ladder
and deptr gauge, capacity 300 metric tong each,

Crude oil Pump- 250 gpm, rotary type, with 15-hp motor drive;
to pump oil out of the =turage tank; cast iron cesing, alloy
eteel rotors, ard zteel snaft.

L.2, Materials of Constructicn- Refer to EQuipment Description

L.3. Estimated cost of Equipment:

CMB Portion - US$ 1,570,000
Felletizing Plant- US$ 117,000
Crude 011 Storage- 0S¢ 125,000
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L.4 Capacity- 150 metric tons cf Copra per 24 hours of operation
S. Process
S.1. Process Flow Diagram- See attached flow diagram shet

G.2. Description of Process
Delivery and Storage of Copra

Copra is delivered to the Bodega in jute sacks by trucks.
The weight of vhe copra is determined by weight~in minus weight-
out through the weighbridi;e. The final price of a copra delivery
is btesed on classificatiorn and leboratory analysis.

Copra is transfersd to the Eodega by opening the 8sacks,
erptying the copra into a receiving conveyor, 1lifting by bucket
elevator into an overhead conveyor inside the Bodega, and finally
dropping :he copra through distribution chutes. Storage time is
from 15 to 30 days to allow for drying and moisture equalization.
Storage is arranged in lots and the copra is withdrawn on a first=-
in first-cut schedule.

Copra Tranefer and Preparaticn

The copra is transfered to the ¥ill by a network of floor
convevors; a rotor-lift which 1ifts the copra from the collecting
flocr conveyor to an overhead transfer conveyor to the Mill. At
the ¥i1ll the copra is recc.ved ina Day-Bin.

From the Day Bin, a screw conveyor brings the copra to a
bucket elevator which 1ifts and drops the copra to the first-pass
Copra GCrusher. A Magnat located over the ‘nclined through bridging
the top of the Elevator and the Crusher picks tremp iron in the copra.

The First Crushers breaks the copra to chunks of " to i®
size. The Second-Pass Crushers further reduce the size to 1/16" to

\ /8w,
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The crushed copra is then passed, through the Cooker-
Conditioner to dry the ccpra and bring the moisture to the rolling
temperature. The copra is finally rolled into thin flakes and
conveyeu to the firat Solvent Extractor. A magretic separator
picks al’. iron before the copra is fod to the roller.

Solvent Extraction

The copra i# fed tc the Percolation Extractor through a
charging hopper fitted on top of the equipment. Through this hopper
the copra is dumped autormatically into the basket which is washed by
th2 rich miscella. In the Extractor, the copru undergoes counterfliow
washing with soivent and miscelia, in a manner that, as the cil
content of the copra goes down it is washed with leaner miscellsa s¢
that at the end, the outzoing mead is washed with the lean miscella
from the imrersion Extractor. The oil content of the finai rich-
miscella is about 30f while oil in the meal is abcut 12%, or & solvent-
free basis.

The partisily defatted meal is tsken out of the extractor by
a screw conveyor and transfered to a Solvent-Tight Flaker,where still
intact oil cells are briken up. The flaked meal i1s then conveyed by
the Bucket Elevator to the top of the Seccud-Stage (Ismersion)
Extractor.

In the Immersion Extractor, the meal is washed in a soivent
bath which movee in a path countercurrent to the decending meal.
During this stage, the residual oil contained in the meal is reduced
to about 1% (solvent-free basis). The lean miscella leaving the top
of the Extractor passes through a Basket Filter, then pumped to the
Percolation Extractor,

The deffated meal is picked up by the Drainage Elevator. As
the meays ie lifted in the Elevator, it 1is further weshed by a counter-
current flow of fresh solvent which further reduces the oil content,
in the elevator the solvent is draned out of the meal thus reducing
the load of the Desolventizer. The drained meal is then fed to the
top of the Desolveniiser- Toaster,




Proressing of tne Miscella

The rich “‘=cella from the Percolation Extractor is pumped
through the Rotary Filters which remove solid impurities from the
miscella thus preventing fouling of the subsequent miscella
evaporat.ng equipment. The filternd miscella is purped first to
the Steam Econorizer where it is preconcentrated by heat exchange
with the hot vapors leaving the Desolventizer-Tcaster, then to the
Miscella Distillation Equipment where hexane is evg;orated,
condensed, amd recovered, From the Distillation Colwmn, the oil
is pumped to the Stripping Equipment where the last traces of
#¢n2lvent in the ~il are removed by stripping with steam under vicuum.
The solvent-water vapnrs are condensed and delivered to the vWater-

Solvent Separator where the 3olvent is recovared for re-use.

The solvent-free oil from the Striprer is passed through an
01l Cocler and is finally pumped to the Storage Tank. The oil
production is measured by an 0il Meter connscted iu-line with the
oil pipe to the starage tank.

The filter cake is washed with solvent to form a slurry
which is pumped back to the Percolator. The two Filters are operatad
alternately- one on duty while the other is being washed or cleaned.

Processing of the Lefatted Veagl

Solvent in the deffated meal is removed in the Desolventizer-
Toaster by heating the meal on steam-heated trays while being rixed
by the ecraper blades, and stripping with steam in the toasting
section of the equipment.

The vapors leaving the top of the D-T pass through a Scrubber
where entrained fines are scrubbed by hot water spray, then to a
Steam Economizer where * e vapors are precooled by heat exchange with
the miscells, and finally to a Condenser where the solvent 18
recovarsd tc be pumped back to the Solvent Tank.
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The deffated, dssolventized meal [s cooled a'd conveyed to
the ¥Yeal B5in., A coaveyor draws the rmeal from *he 3in to the
Fumidifying EQipment where weter is sprayed onto the meal, and
finally goes %o the Pellietizirg Fill which converts ‘he 1sal to
peiiete. The pellets are conveyed to the Fellet Bodega for shipment
or baggung.

Recovery or Vent Vapo-s

Solvent wapors escapiig from the “xtractors and Condensers
are recovered by a vent vapors recovery 8ystem. Th2 system corelsts
cJ & Scrubter whe. e the soivent is disolved by mineral oil; ¢ Strigper
which recovera the solvent from the oil; and an Oil Cooler widch re-
coola the oil for re-circulation.

5.3. Technical Usta

Raw Materials Specification (copra)

Moigture conuent of copra milled- 7 - 6%
01l Content of Copra ¥illed- 60 - 65%

Product yields (based on copra milled)
Cocorut 0i1 63 - 65%
Feal Pellets 30 - 33%

Fower Consumption LS -« 50 kwh ver ton of copra

Steam Consumption 1,200 - 1,500 pounds per ton copra

Aater Consumption 18 = 24 cu. m, per ton of corra

Sulvent loss 1 - 2% rvase on copra processei

6. Quality of minjc.ed Products -
0i1: roler 6-Ba  36-LBY
FFA 2-5%

Moizture content not more than 0.2%

Pellets: (il Content 1-2%
¥oisture contemt 10-12%
Size 3/8% dismeter
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7. Machinry Supplier s Sciveat Extractior Plant~ CMB
{Costrusioni Mechaniche Bernardini)

For the machinery suppliers see technology sheet
no. II/1 *INTRODUCTION TO MECHANICAL AND EXTRACTION OF
COCONUL OIL® for partial lict of names and addresses.

P.C.C. 1977
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Product code CCCN 15.07 ¢
Technology sheet mo. I1 / §

UNITED NATICONS INOUSTRIAL DEVELLCEMENT O2sANISATION

AND ASIAN & PACIFIC COCONUT CCMMUNITY

"Consultancy Cervice on Coconut Processing Technology"

(Project UF/RAS/76/0L9)

1. Technology sheet for ]

2. Jsed of lirished product :

3. Country of Origin :
b. Equipment:

OIL AND rICUR THROUGH EZDIBLE CCFRA PROPOSED
BY AMDSRSON - 150 T COPRA/DAY

0il- Raw rmaterial for the production of
Cooking 0il, Margarines, and Shortending.

Edible Coco~Flour- Used a& & high-protein food.
}ixed with wheat flour in making bread
and other bakery producte. Can also be

used 36 & neat exterder.

Fhiiippines

Le1. Descristion of Equipment:

Juts and Copra Receiving and Storage

i- Weighbridge, 30 T capacity, SO' x 10* platform, ticket printer

for weighing copra, and nuts.

1= Set of receiving conveyor, rotor-1lift, and distribution conveyor

for transfering copra from bezs to the copra silocs,

S- Copra Silos, 150 metric tons capacity each, with air ventillators,

zanitary cover with filtered air vent, discharge conveyors; made

of heavy 4l sheets and milid steel supports,

6- Nut Bins, each with a capacity of 100 metric tons of unhucked

mits, with corrugated asbestos rocfing, conciete walls and

floors, and wooden gates,

L
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In~Flant Copra rakiag

Deshelling Foxee; with nut boxes, sheiling pacs, conveyors
for in-coming nuts and out-going kernel and shells; amde of
weod, conveyors amde of mild s.eel and oil-resistant

conveyor belts.

wnashing Conveyor for washing kernels, 2' diameter tkrough by
16 feet long; with hot water spray eystem, and drainage box;
flight and troush made of stainless steel; with 2-hp motor.

Kernel Cutter to cut washed kernel invo 1-inch pieces; vertical
screw type, 24" diameter by 30" high; made of stainless steel;
with 2=-hp motor.

Kernel Conveyvor for transfering copra from Cutter to the Kernel
Bin; screw-type; 1&-inch diameter trou:h by 20! long; made of
etainless steel and equiped with 3-hp motor.

Copra Dryer for drying kernel; tunnel and try type, forced
draft; with heat-transfer ducts for Boiler flue gas; walls nade
of i1 sheets, steel structure, steel ductus; stainless steel
traye; equiped with 12 2-hp fans; capacity 25 tons of copra per
day.

Copra Dryer for drying kernels; tunnel and tray type, forced
draft; with heat-transfer pipes for exhanct steam from turbines;
wallse made of GI sheets, steel suppcrte ard pipes, stainless
steel traye; with 12-2-hp fans.

Copra Cutter for cutting copra to #" size before tranfering to
copra bin; capacity 8 tons per hour; with 25-hp drive.

Copra bine, each with a capacity of 50 tons of copra; vertical
cylindrical design, with sanitary conical cover; nade of heavy
GI sheet on steel rupports.
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Set of conveyore for tranefering copra from dryers and copra
cutter and dietributing the copra to the coprsa bins; rade of
stainless steel, with 4l samdtary covers, and motor drives.

Copra I'reparaticn and Pre-Pressing

Conveyor from copra bins te¢ Corra Pre~Crusher; screw lype of
stainless steel trough and fiight, with I sanitary cover; 2-
hp electri¢ motor drivs.

Magnetic Separator with spreader; drum type electro-magnst; in
1ine with the copra conveyor to Pre-Crusher,

Copra Pre-Crisher; consisting of a crusher with ccarse granulating
bars, in carbon steel construction; with magnetic separator, and
7%-hp motor.

Copra Disintegrator; of caet ircn construction with hardfaced
harmers; 4" diameter perforated screens and 75-hp motor drive.

Set of conveyors to transfer copra from Cructher to lesintegrator;
consisting of & horizontal screw and a rotor=lift; all equiped
with dust-free sanita.y ccvers; of stainless steel construction;
with independent motor drives.

Set of cunveyors for transfering copra from Lesintejsrator to
Cooxer-Conditioner consisting of a horizontal screw and a rotor-
1ift; of stainless steel trough, flights, and shell and JI
ganitary covers; with independen’ motcr drives.

Special French Dual Cage Gerew iress with water-cooled cage and
barrel; equiped with water-cooled twc-epeed shaft with separate
all-coated reversible dischrage worms and tapered collars,
adjuetable cone mechanism. The Pres is driven by a 200-hp motor
with a variable-speed mechaniem.

Cet of ccnveyors to transfer copra from Cocker-Conditioner

consisting of a horizontal screw: a rotor-i1ift, and a distritution




conveyor; all cf stainiess steel with ;I sanitary covers;
eguired with independent brt synchronized motor drives.

Cverfiow bin and copre return coaveyor to return overflow
from expellers to feed conveyor; of stainless steel construct-

ion with sanitary covers.

7-high, 10C" diameter Cooker-Conditioner with all bottoms steam-
jacketed; with autoratic floating type gates tc control level of
material; acraper paddies, sutomatic temperature contrci for
each chamber; and 60-hp potor drive; ali parts in contect with
miterial of stainless steel.

Retary-type Cake Cooler; with filtered cooling air system;
parts in contact with raterial of stainless steel; with two

rotor drives,

Set of conveyors to transfer copra cake from Screw Fress to
cake cooler; of stainless steel construction and with samitary

covers; syrchro.ized motor drives.,

Sei of conveyors from Ceke Cooler to Solvent Bxtractor; drag-
chain type; all parts in contact with materials of stainlecs
steel; with variabls speed motor drive.

0i1 Drainage Trough from Screw Press to Screeming Tank; made of
rild steel; and equiped with a riboon &crew to move the foots,
with 1-hp mctor drive for the screw.

Copra Cake Jranulator for breaking prepress cake prior to
solvent extraction; with 5-hp motor drive.

solvent Extraction

Backet-type Solvent Extractor; consisting of 12 compartment
with 6 extraction ctages; equiped with 2~hp feed conveyor;
miscella and solvent distribution pipes; out-take sealed

conveyor; motor drive for beskets and out-take conveyor
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S~ Miscelia pumps, centrifugal type with TirC ex-proof motor.
1= Solvent pump, centrifugal, with TEFC ex-nroof rmotor,

1- Miscella Evaporator; consistinz of & long tube evaporator
with 30 '<i" 0.D. stainless steel tubes 15 ft. long with
entraiment separator and automatic level controlier.

le Stripping Column; 14~inch dianeter x X' high; with stear in-

jection nozzles, vaccum system; 16" diameter x &' long condenser,

1~ Primary condenser, 30" diameter x § ft long; 660 sq. ft. of
heat-transfer sucface.

1= Secondary condenser, 1o" dis.eter x § ft long.

' 1<~ Final Solvent Recovery Systerm consisting of a 10" diameter
rineral oil scrubber, 10-inch dismeter mineral cii stripper,

oil heater, oil cooler; with pumps and instruments,

1« Solvent-dater Separator to recover hexane from hexane and

water condencate fror stripping column,

1« Desolventizer-Toaster and rFlash Desolventizer System, equiped
with feed conveyor, 72" real collector, LO-hp centrifugai
blower, 1100 sqft hexane superheater, L3" vapor scrubber,
secaled discharge conveyor, temperature and pressure ronitoring

instrunents, corbination pneumatic meal cooler/conveyor.
3- Pumps for solvent and miscelia from vacuum units.
1« Finished 0il Pump.
1- Cola water pump.
1- Fioished oil pump.

1- Steam condensate tank and jump.

Processing of Extracted Oil

1- Autoratic (i1 fettiing Tank having three separate settling

chamoers, each with a contimiously running chain with paddles
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to pick up the [.ote, carry them across the wedgewire, drairn
board to remove the free oil, and discharge this foots back

into the run-arcund vonveyor system,

Plete and Frame Filter Presses, 36 inches square x L2 platcs,
with hydrautic closing device,

Pump to purp oil from Settling tank to Fliter presses,
Puap t: vrensfer oil from Filter Press to Filtered oil tank.
Pump to transter oil from filtered oil tank to storage tank.

Filtered oit tank, 10 tons oii capacity, or miid steel
construction, vertical cylinder design.

011 Meter, volumetric type; instatied in line with pipe
carrying oil to the storage tanks.

Procesrinﬁ of Yeal to Edible Flour

Meal Bin, 10 cu. m capacity; vertical cylinder desizn with

sanitary cover; recovery cyclone, dust bag, of stainless steel

natertal.

Flour Mill Plant consisting of grimders and pulverizeraz; cyclone

classifiers, gyrating screens, recovery cylones, and bag dust
filters.

Set of conveyore-to transfer materials in flour mill.

Flour 3Bin, 15 tons capacity, of stainless steel material;
vertical cylinder design with sanitary cover.

Bagsing and #eighing Equipment, sutomatic; with hopper, gross
scale; capacity 8000 pounds per hour in 100-1b weighouts.

Off-Cite Equipment

Steam Boilar, water-tube type, with brick furnace for burning
coconut shnll fuel, capacity 34,500 1b. per hour steam at 250
psig; equiped with multi-cyclone flue dust separator and high
temperature flue gas blower for blowing hot flue gas to the
copra dryer.




1- Tubo-jenerator, SOC KVA Jenerating Unit at ULLOC volts, &C cycles,
3-phasge; ron-condensing type turbime using 250 1lb. superlieated
eteam with a back pressure of 10 peiz. Exhaust stear to be used
in copra dryer.

2- Crude cil Storage Tanks, each with & capacity of 500 metric tons
of oii, 33' diameter by 2L ft. high; rild steel raterial.

1= Cruds 5il loading Purp, rotary type, capacity 500 gpm, with 30~
hp motor drive.

1= Cocling tower, natural draft, 300 gpm with & cooling range from
120°F to €0°F; with recirculation pump, catch basin,

1- 4ater Supply system, deep well and s.orage tank; 150 gpm.

1= Boiler Feed water Treatment Systzm.

L.2. Materials cl Construction- Refer to equiprent description

L.3. Estimated cost of Equipment- US® 2.7 Miliion including off-cite,
end copra drying equipment.

L.L. cCapacity- 150 me.r'c tons of copra per 24 hours operation.

Process

S5.1. Process Flow Diagram~ Refer to attached flo# diagrax sheet

5.2, Deecription of Frocess:

Lelivery and {torage of C.pra

Copra ueed is of edible-grade, produced in Copra Centrals
zpecifically designed and cperated to prodice e _ble copra, The
copra i8 packed in clean polyethylere bags and transported to the

¥ill in clean covered vans.

In the 111l the copra in bags are stacked in the Copra Bodega
or debaggsed and stored in speclally-desigzned selds equiped with
ventillators. All conveyors and randling eGuipment are covered to

prevent contamination of the copra.




USING COCO - SHELLS AND

SIMrLiFITED PROCESS FLOW DIAGRAM
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In-flant Copra Production

Aoout 50% of the copra requi.eament are produced in-plant
to make available coconut shells for fueiing the steam boiler and
copra dryers.

Urhusiced nuts are delivered to the plant, weighed nn the
weigh bridze and stored in the nut bins. Spoiled nuts are haad-
picked to be made into ordinary copra.

The nul: are conveyed to the deshelliny station where the
shells are removed manuallv using desheliing tools, The shells are
carted toc the Boiler house for fuel. The kernels avre conveyed by &
belt conveyor to the washing conveyor. In the wash:r, the kernels sre
sprayed on with high pressure hot water while they are ctirred and
coaveyed comtimiocusly.

The washed kernel are then cut into small pieces of about
1-inch &size and comreyed to the dryers.

Three dryers are usedy; one heated Ly bciler flue zases; ons
heated by exhaust steam frcm the steam turbine; and the third is
independently heated by flue gases from a shell-fired furnace. The
dryers are of the tunnel type with rolling treys travelling in a train
through the length of the dryer, semi-cortinuousiy. Hot air is
circulated, by means of motor driven fans, in several pas:zes to maximize
heat utilization. The copra are allowed to cool in a cooling room before
they are conveyed to the copra bins.

Copra Preparation and (0il Extraction

Copra from Copra Centrale are of large sizes, They are first
crushed to about é" 8ize ard conveyed to the coprs bin to be mixed
with in-plant copra.

From this point the copre is propessed by conventional pre-
pressing and solvent extraction. However all conveyors and handling
equipmeut are made of stainless steel and provided with sanitary covers.
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Flour ¥illing

The solvent extracted meal from the meal bin it conveyed to
a I'irst stage pulveriser. The pulverized meal ie conveyed prneurmatically
to a claseifying cyclone. The fines are fed to a Screener wi n A0-mesh
ecrreens, the finss are conveyed to the flour bin; while the coa-se
particles are conveyed to a second pulverizer where it undergoes second
grinding together with the coarse product from the classifying cyclone.
The material coming from the second pulverizer is conveyed to the

Screeaesr.

The coconut flour is packed in standard 100-1b fiour bags. The
bags are transported to the Flour Bodega in pellets by forklift trucxs.

Storaﬁgiof Products

The coconut oil is stored in two 500-metric ton steel storage
tanks. The flour bsags are stacked in sanitary and veutdllated kodega.

Steam and Power _eneration

The steam requirements of the plant is generated by a shell-
fired Steam Boiler. Defficiency in fuel will be surplemented by shells
and husks purchased from external sources. The hot flue gases are used

for copra drying.

Atout 50% of the power suppiy will be generated by a steam-
tubine- driven jeanerator driven by steam from the Steam Beiler., The

exhaust steam is used for copra drying.

Technical Data:
Raw }aterial Cpecificatiouns

Edible Copra: Cil content- 65-70%
Molsture content- 6-=7%
hold and bacteria-free
Clean and white

Cocom.%&; kature nuts 12 to 15 momths old
Without cracks and free from spoilage
To be del ivered clean of husks.
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Product Yields

Cocomit oil 64-68% (average §5%)
Coconut Flour 30-34% (average 33%)

Powsr consurption 72-80 kwh per ton of copra (axternal scurce)

Steam consumption 90C-1000 1. per ton copra (self-sufficient)

water consurption 10-15 cu. E per tou of copra

Solvent loss 1-2¢ of pre-press cakse

6. guality of Finiched Products
Cocomut oii- Color 1-2R 6-12Y
FFA 0.5-1.0% as oleic
“Moisture Content not more than 0.2%

Coconut Flour- (average analysis)
Particle size 80-mesh
Moisture content 5.3%
011 content 2.0%
Protein content- 2L.8%
Carbohydrates-  52,6%
Ash- 5.5%
Crude Fiber 9.8%

7. Source of Information: P. C. Cateanaoan

Presiden,

Sta Cruz, Agroc-Industrial Corporation

Note: This Project has been approved for implerentation by the
Board of Investments of the Government of the Fhilippines,

P.C.C. 1979
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Preoduct ccde CCCN 15.07 4
Technology sheet no. II / 10

UNITED NATIONS INDUSTRIAL DEVELOPMENT CRGANIZATION

AND ASIAN & PACIFIC CCCONUT CCMMUNITY

"Consultancy Service on Cocomt Processing Technology®

(Project UF/RAS/78/0L9)

Technology sheet for : OIL FP(¥ FRESH NUTS - PROPOSED PLANT
BY ANJERSON - 250 T HUSKED NUTS/DAY

Uses of finished products: O1il - used as raw material fo:r the mami-

facture of edibie oil, margarines,
shortening.

Country of origin : Dehydration process neveloped in the U.S.A. Kernel
preparation s7stem “oveloped in the Piilippines.

Eguigu_g nt @

k.1 Description of Equipment

Nut Receiving

1- Weighbridge - 30 T capacity, S0' x 10' platform, with ticket
printer, two-section atraight lever scalse,

6- Nut Bins - for storage of hueked nuts, each with a capscity
of sbout 250,000 nuts; concrete floor and side walls, wooden
gates, and corrugated asbestos roofing.

1- Payloadsr - diesel fuel driven, 0.5 cu.m. bucket, rutber

wheels.

Kernel Preparation

100- units, Deshelling Stations, with nut boxes for 500 nuts,
deshelling pads, shell boxes; structures of wood material,
synthetic rubber conveyor belts.
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Deshelling Tools - for mamual removal of shells from nutse,
made of tool steel.

Nut Distriocution Conveyor - to convey and distribute nuts
to the nut boxes, consisting of an inclined drag-chain
conveyor to lift muts to the belt distribution conveyor;
sach driven by S-hp motor.

Kernel Ccnveyors - to collect kernels frcm deshelling
staticns to the kernal collection conveyor belt conveyors;
each with 3-hp motors with speed reducers.

Kernel Coilecting Comieyor - to collect kernels from the
kernel conveyors ant deliver them to the washing conveyor;
30C mm diameter by 10 aeters lonyg; made of stainless steel;
with S-hp gearmctor.

Rinsing Conveyor - Inclired screw conveyor for washing
kernel prior to processing; 500 mm diameter by 8 meters long;
with high pressure witer spray nozzels; stainless steel
mateial; equipped " ith S-hp gearmctor.

Inclined Transfer Conveyor - &crew conveyor to traasfer
washed Kernelis to Kernel Surge Bin; 500 mm diameter by 10 meters
long, stainles:s steel material; ejuippea with 5-hp gearmotor.

Eernel Dehydration

Kernel Surge Bin - 7 cbm capacity, mounted over twin 500 mm
screw conveyore driven by 10-hp gear motor; stainless steel

construction.

Prebreaker - heavy duty, industrial type unit for pre. ‘ak-
ing kernel preparatory to feeding to process; with hopper,

cust-bolted anvils; hammers xeyed to shaft; stainlecs steel
construction; ejuipped with 100-hp motur with speed reducer.
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Inclined Screw Conveyor - to transfer kernel frox the
Prebreaker to the Fsed Control Bin; 40O mm dismeter, made
of stainless steel; equipped with 5-hp gearmotor.

Feed Control Bin - to control flow of kernel %» process;
with high and low level controls, live-bottom variable-
speed triple screw discharge conveyor, 7.5-hp motor and
drive; stainlees steel material.

Fluidizing Tank - for suspending crushed kernel in oil;
vertical cylinder design; stainless steel material; with
7.5 hp agitator.

Fluidizing Tank Pump - to deliver slurry of oil and crusned
kernel from Fluidizing Tank to Desintegrator; cast ironm
material; with 10-hp motor.

Desintegrator - for final wet grinding of kernel slurry from
Fluidizing Ta-i; heavy-duty; with 75-hp motor.

Evaporator Feed Pump - (first etage) - to deliver a unifomm
flow of slurry to th. first stage evaporator from the level
control tank; open impeller centrifugal pump with 25-hp

motor, cast iron censtrucil~n,

Evaporator Feed Pump (2nd stage) - to deliver a uniform
flow of slurry from the first stage evaporator to the 2nd
stage evaporator; cpen impeller centrifugal pump with 20-hp

motor; cast iron construction.

Double-effect Evaporator - to remove vater from the kernel
slurry; falling-film type; with riser pipe, sight glasses,
product mixer pipe; temperature controls; 304 stainless

steel construction.




Yain Condenser - to condense vapors from the Evaporators and
to aseist in the maintenance of vacuum; 304 stainless steel
tubes and cast iron body.

Ejector System - to create vacuum in the evaporators; two
cteam-jet ejector with intercondenser and after condenser;
steel body and stainless steel contact parts.

Recirculation Pump (first stage) - to recirculate slurry in
the first stage Evaporator; centrifugal open impeller type,
stajnless steel construction; with 75-hp motor.

Recirculation Pump (2nd stage) - to recirculate slurry in
the 2nd stage evaporator; centrifugal open-impeller type;
stainless steel and cast iron material; with SO-hp motor.

Centrifugal feed Pump - to feed water-free slurry to Centri-
fuge; centrifuzal open-impeller o ,7-, stainless and cast
iron material; with 15-hp motor.

Centrifuge - to separate cil from dehydratea kerne.; folid-
bowl contimuous centrifuge; stainless steecl and cast iron
material; with LO-hp motor.

Cxpeller Press Gurge Bin - to store centrifuged kernel t»
assure continuous feed to Expeller; rectanguizr design, ¥th
double screw bcttom conveyore; stainless steel contruction;

with 1.5-hp motor drive for each conveyor.

Recycle 0il Tank - to hold oil from Centrifuge prior to re-
cyciing to Fluidizing tank; cylindrical design, stainless
steel material, with bubbler connection for levsel indication.

0il Pump -~ to deliver oil from 0il Recycling Tank to Fluidiz-
ing Tank; centrifugal open~-impeller iype; cast iron material;
with 10-hp motor.
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Centrifuged Discharge Conveyor - to transfer soli's {rom
centrifuge to Zxpeller Surge Bin; screw conveyor with 10-hp
motor; stainless steel material.

0il Extraction

Anderson (AN-5-E) Heavy Duty Duplex Super Cuo Expeller- to
extract the oil from the dehydrated kernel. Equipped with
14" conditioner vessel; five section hcrizontal (S55"), and
long (25-5/8") vertical drainage barrels; heavy duty water-
cooled hard-faced Main Worm shaft driven by a 75-hp motor;
assembled vertical shaft driven by a 60-hp motor; thrust
unit choke unit; and "across the lioe" starters.

0il and }eal Processing

Anderson Ho. 18 (AN-8§2-L) 0il Screening Tank - to screen out
entrained foots from the o0il leaving the Expellsr; mild steel
construction; with 1-hp motor to drive conveyor.

0il Fump - to pump oil from Screening Tank to Unfiltered 0il
Tank; centrifugal; cast iron rmaterial; with 2-hp motor.

Unfiltered 011 Tank - to hold oil from Screening Tank prior
to tiltering, 2000 gallon capacity, mild steel construction;
equipped with a 3-hp agitator.

Filtering Pump - to pump unfiltered oil tnrough Filter Press,
rotary type; cast iron material; with 5-hp motor.

Plate and Frame Filter Press - to clarify oil from Screening
Tank; 36 x 36 with L2 chambers for forming 1% cakes; flush
type plates; cast iron material; with ratchet gear closing
device, oil receiver, cake catch pan.
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Filtered Cil Tank = to hold filtered oil prior to pumping
to the oil storage tank; 2000 gallon capacity; cylindrical
design, mild steel jaterial.

Cil Fump - to pump filtered oil from the filtered o0il tank
to the 0il Storage Tank; centrifugal; cast ircn material;
with 10-hp motor.

Vegetable 0il Meter - to measure coconut oil pump to the oil
storage tank; caljorated in liters on straight reading dial;
automatic temperature compensating unit.

1.t of cake and meal conveycrs and elevators; total of 20-hp
motors; stainlese steel material.

Anderson (AN-195~E-CT) Rotary Cake Cooler = to cool the
expeller cakes prior to grinding; wallis and cover of stainless
stsel; with S5-hp motor.

Cake Grinder - to grind expeller cakes pricr to bagging; disk
type; with peimanent magnet, inlet chute, screens and 30-Lp

motor.

Meal Bin - to hold ground meal prior to bagging; 100 cm
capacity; cylindrical, stainless steel construction.

Bagging and Weighing Equipment - for bagzing pulverized meal.
Capacity 1500 kg per hour of 50 kg weighouts, includes bag
closing machine.

Cocomut 0il Storage Tank - capacity 500 metric tons or oil;
cylindrical, mild steel, with conical top cover safety ladder,
cleaning mazholus, and level indicator,

Faterials of Constructicn - Refer to equipment description.

Cost of Equipment (estimate) - US § 2,700,000 F.0.B. (as listed)

Capacity - 250 metric tone of husked ruts (equivalent to 50 tons

of

copra) per 2L hours operation.
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Deacription of Process:

Nuts Jelivery

Husked mature ruts are delivered to the plaut in trucks.
A weighbridge irs used Lo determine the weights of nuts deliveries.
The nuts are stored in any one of the six Nut Bings. while the
nuts are being transfered from the trucks to the Bins, immature
and spoiled nuts are hand-picked and returned to the sugplier.
dithdrawals of the nute for processing are scheduled on a first-
in first-cut bacis., Long exposure of nuts to sunlight during
traneport and storage should be avoided to Prevent cracking of
the muts. Cracked muts spoil quickly.

Kernel Preparation

The nuts are transfered from the Nut Bine to the nut
conveyor hopper by means of a payloader. A drag~chain inclined
conveyor elevates the nuts to the belt conveyor which in turn
distributes the mits to the nut boxes at the deshelling stations.

The nuts are deshelled marmually using & deshelling tool
(ax). An experienced sheller can deshell at least 1000 nuts per 8
hours work. The kernels are then cut open to drain out the water.
Belt conveyors collect the kernele from the stations and deliver
them to a collecting conveyor which delivers the kermels to the

washing conveyor.

At the nashinyg Conveyor, which i# an inclined screw
conveyor, the kernels are warhed by high pressure water sprays
along the whole length to the conveyor. This rinses out dirt and
foreign matter from the kermnels.

Firally, the wached kernels are conveyed to the Kernel
Surge Bin in the dehydration plant.




1

Dehydration of Coconut Kermele

From the Kernmel furge 3in, the kernels are ccrveyed
past & Magnetic Separator, which draws out tramp iron, to the
kernel Frebreaker. The preoreaker cute the kernmels into
emall particles. An incliped screw conveycr itransfers the
crushed kernel to the Fluidizing Tank.

At the Fluidizing Tank, recycled oil from the Centri-
fuge i# added to the kernels at & specified uniform rate to
form a sglurry. A stirrer keeps the kernmel in uniform
suspension in the oil. The slurry is pumped continuously to
the Lesintegrator.

The Desintegrator yrinde the kernel in oil into an
alrost homogenous mash slurry congisting of kernel fines,
water and oil. This slurry is next fed to the first stage
evaporator.

The water from the slurry is evaporatzd under vacuum
in a series of two evaporators. A two-ct ge stear.-jet ejector
connected to the second-stage evaporator creates the vacuum.

A main condenser, and intercondenser, and after condenser with
barometric legs condense the evaporated water and the ejector
stear. Recirculating pumps for each of the stages keep the
slurry in suspension during the evaporation process. The
product leaving the 2nd stage evaporator ie a slurry of dried
kernel fines in oil which is subsequently purmped to the Centri-
flge.

The Centrifuge separates most of the free oil from the
kernel, The separated oil iz pumped to the Recycle Cil Tank
for recycling to the rluidizing Tank. The dehydrated kernel is
conveyed to Expeller Surge Tank in the oil extmaction plant.
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0il Extraction (Full-Frees;
7

¥rom the Expeller Surge Bin, the dehydrated kernel is
fed to the Cénditicrer where it ie heated to adout 115°C ard
kept at this temperature for about 20 minutes and then fed to
the Expeller where it is suvlected to dcuvle pressing. The main
worm cf the expelier is water cooled while cage is cocled by
coo1r 0il spray to reduce the extraction temperatire. The cake
leaves the expeller with an cil content of about 7% &t a
temperature of about 100°C. The extracted oil leaves at the same
terperature with sbout 2C% entrained s. ide. The cakes &are
conveyed to the Cake Cooler while the oil flow to the Screeninyg
Tank.

Frocessing of Extracted Cil

At the Screening Tank, the foots (solids) settle at
the oottom abd are continuourly scooped out by a series cf chain-
rmounted scrapers which 1ift the foots %c the screen on top of the
tank. The oil in the fccts is drained out as they travel across
the screen. At the end cf the screen the foots drop into & screw

conveyor which brings them back to the Expeller.

The o0il in the Clcreening Tank i1s decanted and pumped
2o the Unfiltered 0il Tank. The oil contains about 10% solids
which are kept in suspension by an aJgitator. To remove all the
erolids and clarify the oil, it is flitered in a plate and frame
Filter Press, and finally pumped to the 0il Storage Tank. 4
Vegetable Q0il Meter in line with the 0il product line to the
storage tank measures the quantity of oil produced.

Frocessins the Expeller Cake

The cakes which leave the expeller at about 160°C are
cooled down to about €0°C ac they pasg through the Cake Cooler.
The cakes are cooled by cros.-flow with cool clean air. The
cooled cakes are then pulverized by & disk mill into about LO
meash meal fines,




The meal powder is conveyed to the meal bin from where

it 12 nagged for storags or esale.

S.3 Technical Data

Raw Material Specification (husked nuts)

Kernel in nmuts

LL% (average)

Yoisture in Kernel 50% (average)
0il in moisture-free kernel 65%-70%

Product Yields

Cocomnut oil
Meal powder

Power Consumption

Steam Consumption

Water Consumption

6, Quality of Finished Products

14-15% of weight of muts
8-7% of weight of nuts

70-60 kwh ton of nuts
S00~600 kg per ton of nuts

10-20 liters per minute (make-up water)

Coconut oil : Colo:r = 1-2R 6-12Y (Lovibond - 5i" cell}

FFA

- 0.5¢% maximum (average 0.2%) as lauric

Yoisture not more than 0.2%

Meal Fowder :  1.S5R 9Y (53" cell)
0il Content - 7-6%
Moisture Content - ¢-3%
Edible grade, about LO mesh powder

7. Machinery Cupplier: Dehydration and Extraction equipment-Anderson

8. Source of Information :

P.C. Ca*: )an

Consultani

P.C.C. 1979










